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PROGRAM OF THE SEVENTY-EIGHTH ANNUAL MEETING OF THE 
AMERICAN ECONOMIC ASSOCIATION 


New York, New York, December 28-30, 1965 


As President-elect, charged with the preparation of the program for the Annual Meet- 
ing, I had the ambition to arrange a set of sessions displaying thematic unity without 
exception and without undue strain. The chosen theme, “Knowledge Production and 
Innovation,” was developed in the Ely Lecture as well as in the fifteen sessions whose 
papers are published in this volume. It was further developed in six additional sessions 
which were sponsored jointly with allied organizations: 

Agricultural Economics: Innovations in Agriculture (sponsored jointly with the Ameri- 
can Farm Economic Association) 

Business Finance: Innovations in Analysis (sponsored jointly with the American Finance 
Association) 

Industrial Relations: Adjustments to Technological Change (sponsored jointly with the 
Industrial Relations Research Association) 

; E Models for Educational Planning (sponsored jointly with the Econometric 
ociety 

Innovational Impacts on American Capitalism (sponsored jointly with the Association 
for Comparative Economics) 

Round Table on Study Problems in the Economics of Research and Development 
(arranged by the Office of Economic and Manpower Studies of the National Science 
Foundation) 

The papers presented in these six sessions will probably be published elsewhere. 

In the preparation of the program I was aided by several friends who either organized 
complete sessions or offered advice on particular papers or speakers. I wish to express my 
indebtedness to all of them, especially to George Leland Bach, Lester V. Chandler, Milton 
Friedman, Alexander Gerschenkron, Charles J. Hitch, Harry G. Johnson, Peter B. Kenen, 
Simon Kuznets, Edwin Mansfield, Edward S. Mason, James R. Nelson, Theodore W. 
Schultz, and Robert M. Solow.—Frirz MACHLUP. 


Monday, December 27, 1965 
12:30 P.M. 


Executive Committee Luncheon 


Tuesday, December 28, 1965 
8:30 A.M. 


Agricultural Economics: Innovations in Agriculture (Joint session with the American 
Farm Economic Association) 
Chairman: R. J. Hiprers, Farm Foundation 
Papers: Eart O. Heavy, Iowa State University; T. Duprey Warrace and Dare HoovrR, 
North Carolina State University 
Discussion: GLEN T. Barron, U.S. Department of Agriculture; Burr, Back, U.S. De- 
partment of Agriculture 
Business Finance: Innovations in Analysis (Joint session with the American Finance 
Association) 
Chairman: Myron J. Gordon, University of Rochester 
Papers: Wuriam W. Auserts, University of Chicago; Eucens M. Lerner and WILLARD 
T. CARLETON, New York University; ALEXANDER A. ROBICHEK and STEWART C. 
Myers, Stanford University; Henry A, Lartané, University of North Carolina 
Discussion: Joun Bossons, Carnegie Institute of Technology; Wirrram F. SHARPE, 
University of Washington; Jacos Micraztson, University of California, Berkeley; 
Wraiam Brranex, University of Wisconsin 


10:30 A.M. 


Allocation and Distribution Theory: Technological Innovation and Progress 
Chairman: Sipney Wetnrraus, University of Pennsylvania 
Papers: Kervin J. Lancaster, Johns Hopkins University; Wruriam J. FELLNER, Yale 
University; Bernard A. Corry, London School of Economics 


x 


x AMERICAN ECONOMIC ASSOCIATION 


Discussion: Hans J. Brems, University of Illinois; Jonn S. Curpman, University of 

Minnesota; Tisor Scrrovsky, University of California, Berkeley 
Public Regulation: The Impact of Changing Technology 

Chairman: James R. Netson, Amherst College 

Papers: Frankin M. FisHer, Massachusetts Institute of Technology; Waram R. 
Hucues, Wesleyan University; Harvey J. Levin, Hofstra University 

Discussion: Ben W. Lewis, Oberlin College; Grorcr Witson, Indiana University; 
Wurm Iuro, Washington State University 


2:30 P.M. ` 
Money and Banking: Innovations in Finance 
Chairman: Lester V. CHANDLER, Princeton University 
Papers: Grorce W. MircHett, Board of Governors of the Federal Reserve System; 
A. James Metcs, First National City Bank; Franco Moprcrani, Massachusetts 
Institute of Technology 
Discussion: WARREN L. SmirH, University of Michigan; Arserr R, Kocm, Board of 
Governors of the Federal Reserve System; Burton G. Marxzer, Princeton Uni- 
versity 
The Economics of Broadcasting and Advertising 
Chairman: Siwney S. ALEXANDER, Massachusetts Institute of Technology 
Papers: R. H. Coase, University of Chicago; Davin M. BLANK, Columbia Broadcasting 
System; Lester G. Tetser, University of Chicago 
Discussion: Harotp J. Barnett, Washington University; Hyman H. Goxpry, National 
Commission on Educational Television; Perer O. STEINER, University of Wisconsin 
The Economics of Science Policy 
Chairman: Cartes J. Hircu, University of California, Berkeley 
Papers: Eowin Mansrern, University of Pennsylvania; Anam Yarmoxinsxy, Depart- 
ment of Defense; MICHAEL D. INTRILIGATOR, University of California, Los Angeles, 
and Bruce L. R. Smirre, RAND Corporation 
Discussion: Wurram Capron, Brookings Institution; Merton J. Peck, Yale Univer- 
sity; Eucene G. Fusmı, International Business Machines Corporation 


4:30 P.M. 
Round Table on Study Problems in the Economics of Research and Development 
Chairman: Zora Bronson, National Science Foundation 
Panel: Evowin Mawsrterp, University of Pennsylvania; Frepertc M. SCHERER, Prince- 
ton University; Irvine H. Sreczr, Research Analysis Corporation; PAuL J. STURM, 
Department of Defense; Grorce W. Wricut, National Aeronautics and Space 
Administration 


8:00 P.M. 

Richard T. Ely Lecture 
Chairman: Bernard F. Harvey, University of California, Santa Cruz 
Invited Lecture: KENNETH E. Bourpinc, University of Michigan 


Wednesday, December 29, 1965 
8:30 A.M. 
Industrial Relations: Adjustment to Technological Change (Joint session with the 
Industrial Relations Research Association) 
Chairman: Garta L. Mancum, President’s Automation Commission 
Papers: oe L. Kann, Wayne State University; Aaron W. Warner, Columbia Uni- 
versity 
Discussion: Paripe Arnow, U.S. Department of Labor; Roserrt S. Bowers, Western 
Michigan University; Joun R. Coreman, Ford Foundation 
Innovational Impacts on American Capitalism (Joint session with the Association for 
Comparative Economics) 
Chairman: ÅRTHUR SCHWEITZER, Indiana University 
Papers: Geraarp Corm, National Planning Association; Arpert G. Hart, Columbia 
University 
Discussion: WattER P. Ecrx, University of Cincinnati; Paur W. McCracken, Uni- 
versity of Michigan 
The Economics of Education 
Chairman: Turopore W. Scuurrz, University of Chicago 


PROGRAM OF SEVENTY-EIGHTH ANNUAL MEETING x1 


Papers: Gary S. Becer and Barry Cmrswicr, Columbia University; Eucene Smo- 
LENSKY, University of Chicago; Fints Werc, University of Chicago 

Discussion: Lez R. Martin, University of Michigan; Arrce M. Rrviin, Brookings 
Institution; Anpre Dantzrs, Harvard University 


f 
10:30 A.M. 
Capital Theory: Technical Progress and Capital Structure 
Chairman: Roserr M. SoLow, Massachusetts Institute of Technology 
Papers: Zvr GruarcHeEs, University of Chicago, and Dare W. Jorcenson, University of 
California, Berkeley; KARL SHELL, Massachusetts Institute of Technology; Epmonp 
Parres, Yale University, and RicHarp R. Netson, RAND Corporation 
Discussion: Epwarp F. Denison, Brookings Institution; Kazuo Sarto, United Nations; 
Jack Hirseetrer, University of California, Los Angeles 
Knowledge, Information, and Innovation in the Soviet Economy 
Chairman: ALEXANDER GERSCHENKRON, Harvard University 
Papers: Grecory Grossman, University of California, Berkeley; Econ NEUBERGER, 
RAND Corporation and University of Michigan; D. Gare Jomwson, University of 
icago 
Discussion: ALEXANDER EcxsTEIn, University of Michigan; Josera S. BERLINER, 
Brandeis University 


2:30 P.M. 
Public Finance: Promotion of Knowledge Production and Innovation 
Chairman: James M. Bucuanan, University of Virginia 
Papers: Ricar B. Goone, International Monetary Fund; RicHarp E, Sriror, U.S. 
Treasury Department; RicHarp R. Nerson, RAND Corporation 
Discussion: Dovcras H. Expripce, National Bureau of Economic Research; MARTIN 
J. Barrry, Institute for Defense Analyses; WILLIAM CRAIG STUBBLEBINE, University 
of Delaware and Massachusetts Institute of Technelogy 
Labor Economics: Effects of More Knowledge 
Chairman: Marcarer S. Gorpon, University of California, Berkeley 
Papers: Avpert E. Rees, University of Chicago; Wixram G. Bowen, Princeton Uni- 
versity, and T. ALDRICH Frvecan, Vanderbilt University; Roperr G. Rice, Univer- 
sity of Chicago 
Discussion: W. Ler Hansen, University of Wisconsin; Rosrrr Evans, JR., Brandeis 
University; Joszpm Suistrr, State University of New York, Buffalo 


4:00 P.M. 
Invited Doctoral Dissertations 
Chairman: Grorce Levann Bacu, Carnegie Institute of Technology 
Papers: VIKASCHANDRA S. Carre, University of Toronto; Jonn Conzisx, Rice Uni- 
versity; Epwarp M. Gramricu, Board of Governors of the Federal Reserve System 
Discussion: ALLAN H. MELTZER, Carnegie Institute of Technology; Rosert M. Sorow, 
Massachusetts Institute of Technology; RicHarp A. Muscrave, Harvard University 


8:00 P.M. 

Presidential Address* 
Chairman: Catvin B. Hoover, Duke University 
Speaker: Josera J. Spencrer, Duke University 


Thursday, December 30, 1965 
8:30 A.M. 
SE eh Models for Educational Planning (Joint session with the Econometric 
ociet 
Chaiman: ANDRE DANIERE, Harvard University 
Papers: Samurt Bowres, Harvard University; Irma ApErman, Johns Hopkins Uni- 
versit, 
Discussions Joms Fer, Cornell University; James Henperson, University of Minnesota 
Graduate Students’ Papers 
Chairman: SOLOMON FABRICANT, New York University 
Papers: Norman C. Mirer, University of Pittsburgh; Fenc-Yao Ler, Michigan State 
University; Roy W. BAHL, JR., and Rosert J. Saunvers, University of Kentucky 


1 Published in the March, 1966, A.E.R. 


xii ~ AMERICAN ECONOMIC ASSOCIATION 
Discussion: CHARLES J. SIEGMAN, Swarthmore College; Harrano W. WHITMORE, 
Michigan State University; Joan D. Gurmrorm, New York University 
Economic Development: Advanced Tecnology for Poor Countries 
Chairman: Epwarp S. Mason, Harvard University 
Papers: Jonn R. Mever, Harvard University; Roszrt Soro, Princeton University; 
Ricwarp S. Ecxaus, Massachusetts Institute of Technology 
Discussion: BAREND A, DE Vres, International Bank for Reconstruction and Develop- 
ment; Lioyp Reyworps, Yale aioe Wotrcane F. Srorrer, University of 
Michigan 


10:30 A.M. 
International Economics: Progress and Transfer of Technical Knowledge 
Chairman: Harry G. Jounson, University of Chicago 
Papers: Donatp B. Kerse, Columbia University; Jack Baranson, Indiana University ; 
Hersert G. GRUBEL, University of Chicago, and A. D. Scorr, University of British 
Columbia 
Discussion: STEPHEN Hymer, Yale University; Burrow A. Wetsprop, University of 
Wisconsin; Harry G. Jounson, University of Chicago 
The Economics of Publishing 
Chairman: Mitton FRIEDMAN, University of Chicago 
Papers: ALEXANDER J. Morin, Aldine Publishing Company; Paur M. Horvirz, Office of 
the Comptroller of the Currency; Rosert M. Hurt, Princeton University, and 
Rosert M. SCHUCHMAN, University of Chicago 
Discussion: REUBEN E. SLesincer, University of Pittsburgh; Roserr W, Frases, Amer- 
ican Book Publishers Council; Armen A. Atcazan, University of California, Los 
Angeles 


2:30 P.M. 
Antitrust and Patent Laws: Effects on Innovation 
Chairman: Crair Wricox, Swarthmore College 
Papers: Marx S. Masset, Brookings Institution; Jesse W. Marrmam, Princeton and 
Harvard Universities; Acmarin Pairs, University of Pennsylvania 
Discussion: Corwin D. Enwaxps, University of Oregon; Atrrep E. Kann, Cornell 
University; Ricsarp B, Heritesower, Northwestern University 
The Production and Use of Economic Knowledge 
Chairman: Homer Jones, Federal Reserve Bank of St. Louis 
Papers: Raren L. Netson, City University of New York; Roserr D. CALKINS, 
Brookings Institution; Martin BRONFENBRENNER, Carnegie Institute of Technology 
Discussion: Henry H. Virar, City University of New York; Jacos L, Mosax, United 
Nations; Soromon FABRICANT New York University 


4:30 P.M. 
Business ‘Meeting 


a No manuscript received. 


HE purpose of the American Economic Asso- 

ciation, according to its charter, is the encour- 
agement of economic research, the issue of publica- 
tions on economic subjects, and the encouragement 
of perfect freedom of economic discussion. The As- 
sociation as such takes no partisan attitude, nor does 
it commit its members to any position on practical 
economic questions. It is the organ of no party, sect, 
or institution. Persons of all shades of economic 
opinion are found among its members, and widely 
different issues are given a hearing in its annual 
meetings and through its publications. The Asso- 
ciation, therefore, assumes no responsibility for the 
opinions expressed by those who participate in its 
meetings. Needless to say, the papers presented are 
the personal opinions of the authors and do not 
commit the organizations or institutions with which 
they are associated. 

Harotp F. WILLIAMSON 
Secretary 
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RICHARD T. ELY LECTURE 


THE ECONOMICS OF KNOWLEDGE AND 
THE KNOWLEDGE OF ECONOMICS 


By KENNETH E. BOULDING 
University of Michigan 


What might be called, perhaps somewhat grandiloquently, the Ep- 
istemological Question has received rather scant attention-at the hands 
of economists.* There are, of course, a number of epistemological ques- 
tions, some of which lie more in the province of the philosopher than 
they do the economist or the social scientist. The one with which I am 
particularly concerned here is that of the role of knowledge in social 
systems, both as a product of the past and as a determinant of the fu- 
ture. There is a little terminological problem here, that the word 
“knowledge” in English has some tendency to approach the meaning of 
“truth.” We really have no convenient word to describe the content of 
the human mind without regard to the question as to whether this con- 
tent corresponds to anything outside it. For this reason I have in the 
past used the term “image” to mean this cognitive content of the 
human mind.’ But this term also is subject to misunderstanding, so for 
the purposes of this paper I will revert to the term “knowledge,” with 
a warning, however, that I make no assumptions about the content of 
people’s minds being true. We may recall the classic bon mot attributed 
to Will Rogers, that “the trouble isn’t what people don’t know; it’s 
what they do know that isn’t so.” So little accustomed are we to ana- 
lyzing this problem that there is even an ambiguity in the word “igno- 
rance.” It may mean that people have no image at all about something 
where an image is possible, or it may mean that they have images 
which are false or untrue. The pursuit of the question as to what we 
mean by truth or untruth, however, leads us into a philosophical mo- 
rass from which, as David Hume suggested, the only escape is to climb 
out, clean oneself off, and go home and have a good dinner and forget 
all about philosophy. Otherwise we may be swallowed up in a paralyz- 
ing skepticism, and become, like Hamlet, “sicklied o’er with the pale 
cast of thought.” 

t Naming names is always a little invidious, but I must give honorable mention to 
F. A. Hayek, Fritz Machlup, T. E. Schultz, and Fred Harbison, as members of the little 
band who have taken this problem seriously. 


7K. E. Boulding, The Image: Knowledge in Life and Society (Univ. of Michigan 
Press, 1956 and 1961). 
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I shall become véry pragmatic at this point and consign the philo- 
sophical problems to my esteemed colleagues who make this their spe- 
cialty, and I shall assume simply that knowledge, that is, images, 
exist; they can be observed or at least deduced through the instrument 
of language, combined with introspection; and that some images get us 
into more trouble than others; and that we tend to revise those images 
which get us into trouble. A decent, orderly, and at the same time 
imaginative and systematic revision of images that get us into trouble 
is a process which edges us, one hopes constantly, towards truth. This 
proposition, I must confess, is an act of faith. At its most sophisticated 
and orderly, this is the method of science. The same method, however, 
also produces images which approximate the truth in both what I 
would call folk knowledge, which is the knowledge gained in the ordi- 
nary living of daily life, and literary knowledge, which is folk knowl- 
edge chewed over, reflected upon, digested, and expanded by intakes 
from the written word. 

I must resist the temptation to be philosophical, however, and come 
back to business; that is, economics. The question of what is econom- 
ics can be almost as troublesome as what is knowledge? Here again I 
will be fairly ruthless and define economics as the study of the “econ- 
osphere” with a view of gaining knowledge about it, and I will go on to 
define the econosphere as that subset of the sociosphere, or the sphere 
of all human activity, relationships, and institutions, which is particu- 
larly characterized by the phenomenon of exchange. One might limit it 
further and consider only that part of the sphere of exchange which is 
subject, in A. C. Pigou’s great phrase, to “the measuring rod of money.” 
As I am a great believer in making boundaries of all kinds insignificant 
enough to be taken off the human agenda, in both the international 
system and in the republic of letters, I am not going to bother very 
much about where the boundary lies. 

As it is exchange or potentiality of exchange or relevance to ex- 
change that makes things commodities, one woyld think that econo- 
mists would be interested in knowledge itself as a commodity. It is cer- 
tainly something which is bought and sold. It is a little hard to put a 
price on it because of the difficulties of measuring the quantity of the 
commodity itself. We can put prices on the printed page, the hour’s 
lecture, the newspaper, the tip sheet, or the newsletter and even per- 
haps on the golf course or the cocktail hour. The absence of any unit 
of knowledge itself, however, and perhaps the intrinsic heterogeneity 
of its substance, makes it very difficult to think of a price of knowledge 
as such, and indeed has probably contributed to a certain resistance 
which we feel to thinking of knowledge as a commodity. One longs, in- 
deed, for a unit of knowledge, which perhaps might be called a “wit,” 
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analogous to the “bit” as used in information theory; but up to now at 
any rate no such practical unit has emerged. It is certainly tempting to 
think of knowledge as a capital stock of information, knowledge being 
to information what capital is to income, and to use the bit itself in the 
form of a stock as the measure of knowledge. Certainly the improba- 
bility of a structure, which is what the bit really measures, is highly 
related to the knowledge concept. The bit, however, abstracts com- 
pletely from the content of either information or knowledge, and while 
it is enormously useful for telephone engineers, who have no interest in 
what is being said over their telephones, for purposes of the social sys- 
tem theorist we need a measure which takes account of significance 
and which would weight, for instance, the gossip of a teenager rather 
low and the communications over the hot line between Moscow and 
Washington rather high. Up to now we seem to have no way of doing 
this, short of a kind of qualitative guesswork, though even this will be 
better than nothing. 

Another difficulty is that only things which are clearly capable of 
being appropriated are subject to being exchanged, and if a thing can- 
not be property, it obviously cannot be a commodity. While knowledge 
has many of the aspects of property, its capacity for reproduction in 
many minds and its accessibility in the form of the published word 
make it a very peculiar form of property. Thus as Major John Wesley 
Powell said to a congressional committee in 1886: “Possession of prop- 
erty is exclusive; possession of knowledge is not exclusive, for the 
knowledge which one man has may also be the possession of another.’* 
In spite of Major Powell’s dictum, some knowledge, of course, is exclu- 
sive, such as trade secrets and patents, and thereby becomes property. 
What is perhaps even more important, knowledge which has the capac- 
ity of generating more knowledge in a single head is also exclusive and 
becomes property to the individual possessing it. 

These difficulties may have led to a certain neglect of the commodity 
aspects of knowledge, even in economic theory itself. One notices this 
in at least three areas of economic thought: in the theory of the mar- 
ket, in the theory of development, and in the theory of decision mak- 
ing, both public and private. In the theory of the competitive market, 
there is usually made an explicit assumption about “perfect knowl- 
edge.” What this means in effect is that the acquisition of knowledge 
of prices or exchange opportunities in a perfect market is costless, so 
that knowledge is, as it were, a free good. This assumption might be 
plausible if there were only a few buyers and sellers. However, the per- 
fect market also assumes large numbers of buyers and sellers, and pre- 


* Quoted in Don K., Price, The Scientific Estate, p. 284, footnote 36 (Belknap-Harvard. 
1965). 
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sumably large numbers of prices, and the more prices there are, the 
more transactions there are, clearly the less plausible becomes the as- 
sumption that knowledge is costless. We can perhaps wriggle our way 
out of this dilemma by supposing that the knowledge problem in per- 
fect markets is taken care of by specialized arbitrageurs, who by de- 
voting themselves full time to the problem of knowing what prices 
there are in different parts -of the market and by taking advantage 
themselves of the price differentials thereby revealed, reduce these 
price differentials to so small a quantity that all the rest of the people 
in the market are justified in assuming that the price which they hap- 
pen to observe at one point is characteristic of all transactions all over 
the market. From a social point of view, the income of the arbitrageurs 
might be regarded as the cost of acquiring the knowledge which is nec- 
essary to operate the market, and the other people in the market are 
evidently willing to pay this rather than become arbitrageurs them- 
selves. 

We can then think of the development of imperfect markets as a re- 
sult of the fact that when commodities become extremely diverse and 
complicated, when we have to know not only their price but also their 
quality, arbitrage in effect breaks down, because the cost of acquiring 
the relevant knowledge is more than the market is willing to support. 
Hence we get imperfect markets facing both buyers and sellers, in 
which they face not merely a price at which they can buy and sell as 
much as they wish but a function relating the amount that can be 
bought or sold to the price at which it can be bought or sold. Once we 
have imperfect markets, however, the epistemological problem for the 
marketers themselves increases enormously. If prices are advertised in 
a perfect market, or “cried,” every seller knows his sales function and 
every buyer knows his purchase function immediately. If, however, we 
have an imperfect market, the problem of knowing what are the sales 
or purchase functions becomes not only acute but almost insoluble, 
simply because in order to know a function we must have experience 
with a system beyond its present point. It is this failure to understand 
the epistemological problem involved which has vitiated much of the 
otherwise laudable attempt to expand the theory of perfect competi- 
tion into imperfect markets. This attempt which began so hopefully in 
the 1930’s now seems to have petered out in an epistemological swamp. 

When it comes to the theory of economic development, the failure to 
recognize explicitly the essentially epistemological nature of the prob- 
lem has led to a proliferation of mechanical models of very doubtful 
value, and, one fears, the giving of a large amount of bad advice. The 
theory of economic development is part of the general problem of evo- 
lutionary change, and its poor condition reflects the general poverty of 
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the theory of dynamic systems. Throughout the sciences, physical, bio- 
logical, and social, we are still really more at home with equilibrium 
systems than we are with dynamic systems. 

The plain fact is that knowledge or something equivalent to it in the 
form of improbable structures is the only thing that can grow or 
evolve, and the concept is quite crucial in any evolutionary theory. As 
far as matter and energy are concerned, we are subject to inexorable 
laws of conservation. Here we are faced with simple exchange: what 
one system acquires, another system must give up. In the case of avail- 
able energy, there is not even conservation; the second law of thermo- 
dynamics informs us there is constant degradation and decay. From 
the point of view of energy alone, the universe is clearly running down 
into a very thin brown soup, and all processes in time are seen merely 
as the exhaustion of preexisting potential, a kind of squandering of 
available energy capital. It is only information and knowledge process- 
es which in any sense get out from under the iron laws of conservation 
and decay, though they only do this, as it were, by operating at an- 
other level. Two processes may be distinguished here. The first might 
be called printing, in which a structure is able to reproduce itself by 
making a copy of itself out of the incoherent matter around it. The 
gene evidently operates in this way; the mass production of 
commodities is largely three-dimensional printing; and even the trans- 
mission of a good deal of knowledge by rote learning in the educational 
process falls into this category. Printing by itself, however, would 
never organize an evolutionary or developmental process. It would 
merely fill the whole universe with copies of an initial structure. There 
must therefore be a second process to which we might give the name of 
organizing. This is the kind of process, for instance, by which the 
coded information contained in the gene is able to organize a pheno- 
type such as a man. This is the way in which a blueprint organizes the 
construction of a building. This is the way in which an idea creates an 
organization, or an image of the future governs an individual life. 

We then see any developmental process, whether this is the develop- 
ment of a fertilized egg into a human being, the development of an 
idea into an organization by an entrepreneur, the development of a re- 
ligion out of a “sacred history,” or even the process of economic de- 
velopment itself, as essentially a combination of printing and organiz- 
ing, the one developing rote knowledge, the other new knowledge. 
Thus we can think of capital essentially as knowledge imposed on the 
material world, in the first place by an organizing process which 
creates a producing organization and in the second case by a process 
akin to three-dimensional printing. In this view, consumption is essen- 
tially consumption of knowledge-structures, either human knowledge 
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through death or decay, or of the bodily structure through metabolic 
processes, or through wear and tear of material structures, or even 
through the disorganizing processes which afflict organizations. Pro- 
duction is then seen essentially as a process of increasing structure, re- 
pairing the decay and depreciation of consumption, replacing the 
knowledge lost by death, and so on. We could further think of produc- 
tion as having two functions: one a replacement function, which is 
necessary to restore an existing knowledge and capital structure; the 
other a developmental function which expands, improves, and reorga- 
nizes the structure of knowledge in general into new forms. If consump- 
tion is so great that all production has to be used for maintenance, 
there will, of course, be no development. We also get certain consump- 
tion processes which can be remedied by no known input, such as 
aging. Fortunately in society we have solved this problem by having 
babies, and in organizations we solve it by having competition, bank- 
ruptcy, and various forms of organizational death. Birth and death, 
indeed, are the price that we pay for aging, so that we can have a pop- 
ulation that does not age, even though the individuals do. 

The recognition that development, even economic development, is 
essentially a knowledge process has been slowly penetrating the minds 
of economists, but we are still too much obsessed by mechanical mod- 
els, capital-income ratios, and even input-output tables, to the neglect 
of the study of the learning process which is the real key to develop- 
ment. It is true, of course, that what might be called the “human 
resources school” of Theodore Schultz and Fred Harbison has laid 
very proper stress on education as the mainspring of the developmen- 
tal process. Even here, however, there has perhaps not been sufficient 
attention paid to the problem of learning as a whole, outside as well as 
inside the institutions of formal education; and there has been a con- 
siderable neglect of the role of the price system as a teacher. 

It is always depressing to go back to Adam Smith, especially on eco- 
nomic development, as one realizes how little we have learned in near- 
ly two hundred years. It is, however, perhaps worthy of notice that our 
father Adam saw very clearly that the learning process was the key to 
development, for if we examine his causes of the increase in the pro- 
ductive powers of labor, which is what we mean by economic develop- 
ment, we see that they all involve the knowledge process. The first of 
these, the development of skill and dexterity through the division of 
labor, is a learning process mainly in the lower nervous system. The 
second, the gains due to constant application at a single task and the 
elimination of “sauntering,” involve the problem of forgetting and re- 
learning as we take up tasks intermittently; and the third, and by far 
the most important, is the development of machines (frozen knowl- 
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edge, as I would call them) as a result of the work not only of special- 
ists in the production of such things, but also as the result of the work 
of “philosophers” who augment knowledge in general. Thus even be- 
fore 1776 Adam Smith had perceived the enormous importance of 
what today we would call research and development in the processes 
by which everybody gets richer. 

The third area of interest to economists where the epistemological 
problem is overwhelmingly important is in the area of decision making 
itself, in the private sector, in households and businesses, and in gov- 
ernment; for the problem of government policy is just as much a prob- 
lem in decision making as is the problem of the behavior of private 
persons and organizations. In my book, The Image, I have sketched 
what might be called an epistemological theory of behavior, pointing 
out that a decision is always a choice among alternative perceived im- 
ages of the future. The study of decision, therefore, must concentrate 
on how these images of the future are derived from the information 
inputs of the past, as this is the only place from which they can come. 
That is, we have to think of our images of the future as essentially 
learned out of our inputs from the past, and the nature of this learning 
process is therefore of overwhelming importance. Similarly, the utility 
or welfare function, which we impose over these images of the future, 
is likewise learned, though economists have been surprisingly unwilling 
to recognize this fact, perhaps because it was called to their attention 
in such strident tones by Veblen, who argued most convincingly, to my 
mind, that if we wanted to have a dynamic economics, we could not 
simply take preferences for granted but had to regard them as essen- 
tially learned. The process by which we learn our preferences, how- 
ever, is mysterious indeed. A substantial monkey wrench is thrown 
into dynamic economics by the fact that the price system itself may 
operate as a teacher, and preferences may change in response to the 
price structure just as the price structure changes in response to pref- 
erences. We have, for instance, what might be called the “sour grapes” 
principle—that what we cannot get we decide we do not like. There is 
also a counterprinciple that might be called the “Mount Everest” prin- 
ciple, that if something is hard to get, we want it, just because it is 
hard to get. Furthermore, if we know somebody else has paid a 
different price from what we have paid, our satisfaction may be corre- 
spondingly increased or diminished. 

The epistemological theory of decision making is, of course, pretty 
empty unless we can specify ways in which the inputs of the past de- 
termine the present images of the future. Unfortunately, the observa- 
tions of economists on this question are for the most part simple-mind- 
ed to the point of embarrassment. The concept of elasticity of expecta- 
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tions, for instance, would only be interesting if there were any evi- 
dence at all that as a parameter it had some stability, or even that its 
rate of change had some stability. There may be some stability in ex- 
pectations when there is nothing to expect, that is, in a poor, stable en- 
vironment, but outside of this the evidence for any simple relationship 
between present rates of change and future is not well supported. Per- 
haps the most plausible theory is that people tend to interpret the 
present in terms of the traumatic experiences of their youth. Thus a 
generation that was traumatized by inflation will have different images 
from one traumatized by depression. It is clear we are on the border- 
line here between economics and psychology, and it is to the intersti- 
tial discipline of economic psychology that we must look for answers. 
The trouble is, of course, that even psychology knows very little about 
the human learning process, mainly because it takes place over such a 
long period and is almost certainly subject to phenomena such as “im- 
printing” in which inputs at certain moments of “readiness” in the de- 
velopment of the person produce effects which far outweigh their in- 
trinsic importance. 

Another profitable line of study lies in economic sociology, in the 
analysis of the way in which organizational structure affects the flow 
of information, hence affects the information input into the decision- 
maker, hence affects his image of the future and his decisions, even 
perhaps his value function. There is a great deal of evidence that al- 
most all organizational structures tend to produce false images in the 
decision-maker, and that the larger and more authoritarian the organi- 
zation, the better the chance that its top decision-makers will be oper- 
ating in purely imaginary worlds. This perhaps is the most fundamen- 
tal reason for supposing that there are ultimately diminishing returns 
to scale. In the most extreme form of this view, we can suppose that 
the role structure and communication network of an organization de- 
termine the inputs to each role so completely that there is virtually no 
freedom of decision at all, and that no matter who is the role occupant, 
the decisions will be much the same. The inference of this theory, of 
course, is that fools in high places will make just the same decisions as 
wise men, and though there is something comforting in this, one cer- 
tainly hesitates to believe it too wholeheartedly. 

Let me now focus my attention even more narrowly on the problem 
of the contribution of economic knowledge itself, that is, what econo- 
mists know, to the processes of operation of the economic system. We 
have here a certain epistemological paradox, that where knowledge is 
an essential part of the system, knowledge about the system changes 
the system itself. This is a kind of generalized Heisenberg Principle, 
which is particularly troublesome in the social sciences. What this 
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means, of course, is not that knowledge is unattainable, but that we 
must regard it as part of a total dynamic system, That is to say, we are 
not simply acquiring knowledge about a static system which stays put, 
but acquiring knowledge about a whole dynamic process in which the 
acquisition of the knowledge itself is a part of the process. It is quite 
legitimate, therefore, to ask ourselves what is the impact of economic 
knowledge, that is, of the image of the economic system or econo- 
sphere, in the minds of professional economists, on the dynamic pro- 
cesses of the econosphere itself. The only point at which knowledge can 
affect a social system is through its impact on decisions. This impact can 
be small or large, depending on the relevance of the knowledge in ques- 
tion. Thus in the case of the operations of a market and the behavior 
involved in buying and selling, it is doubtful whether the knowledge of 
economics as such makes very much difference. Economists, for in- 
stance, have not been noted for their success in market speculation, 
with two notable exceptions of Ricardo and J. M. Keynes, and even in 
their cases, they made their major contributions to economics after, 
not before, they made fortunes in speculative markets. There are cer- 
tainly few marketers who have been assisted in their operations by 
knowledge of the Walrasian Equations, just as few tennis players are 
much assisted by knowledge of the mathematics of moving balls. 

At some points, however, economic knowledge is showing some dan- 
ger of being useful. Economists can take a good deal of credit for the 
stabilization policies which have been followed in most Western coun- 
tries since 1945 with considerable success. It is easy to generate a eu- 
phoric and self-congratulatory mood when one compares the twenty 
years after the first World War, 1919-39, with the twenty years after 
the second, 1945-65. The first twenty years were a total failure; the 
second twenty years, at least as far as economic policy is concerned, 
have been a modest success. We have not had any great depression; we 
have not had any serious financial collapse; and on the whole we have 
had much higher rates of development in most parts of the world than 
we had in the 1920’s and 1930’s, even though there are some conspicu- 
ous failures. Whether the unprecedented rates of economic growth of 
the last twenty years, for instance in Japan and Western Europe, can 
be attributed to economics, or whether they represent a combination of 
- good luck in political decision making with the expanding impact of 
the natural and’ biological sciences on the economy, is something we 
might argue. I am inclined to attribute a good deal to good luck and 
noneconomic forces, but not all of it, and even if economics only con- 
tributed 10 percent, this would amount to a very handsome rate of re- 
turn indeed, considering the very small amount of resources we have 
really put into economics. 
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Another point where the knowledge of economics has had some 
payoffs in the social system has been through the development of oper- 

ations research and management science, with the aid of computer 
technology. Here again it is not altogether clear how much economics 
itself has contributed to this, as the basic ideas, for instance of maxi- 
mizing something under constraints, are so obvious that it is almost 
embarrassing to credit economics with them, and it is the technology 
that has really made the difference. However, I suppose it can be 
argued that if economics had not beaten out the marginal analysis with 
an intellectual sledge hammer over a couple of generations, the com- 
puter boys might have had to spend a few minutes in thinking about 
what they were doing. Some of us, perhaps, still have to learn that 
arithmetic is a complement to, not a substitute for, thought, and that 
what my spy in IBM calls the “gigo principle” (that is, garbage in, 
garbage out) is a sound approach even to the most elegantly computer- 
ized simulation. I confess I am a little worried about one aspect of this 
movement, fruitful as it undoubtedly is. The very power of the com- 
puter to simulate complex systems by very high-speed arithmetic may 
prevent search for those simplified formulations which are the essence 
of progress in theory. I have an uneasy feeling, for instance, that if the 
computer had been around at the time of Copernicus, nobody would 
have ever bothered with him, because the computers could have han- 
died the Ptolemaic epicycles with perfect ease. 

The general movement towards the rationalization of decision-mak- 
ing processes in both private and public life through the use of opti- 
mizing procedures applied to complex masses of information may have 
some other costs lurking among the benefits, particularly in regard to 
political decision making. For one thing, these elaborate procedures 
may easily produce a sense of subjective certainty, which is quite un- 
warranted by the uncertainties of the actual system. One worries about 
this particularly in the international system, where the principle that 
“he who hesitates is saved” is usually very sound, and an illusion of 
certainty can be quite disastrous. The use of political war games and 
of computer simulation in the Department of Defense is a genuine 
cause for alarm on this score, and one would very much like to see 
some studies of the effect of gaming, for instance, on business behav- 
ior. It could easily be that the euphoria produced by these exercises 
resulted in some disastrous decisions, though I have not been able to 
document this hypothesis. The great danger of rationality is of course 
suboptimization; that is, finding and choosing the best position of part 
of the system which is not the best for the whole. Too many people, 
indeed, and especially too many experts, devote their lives to finding 
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the best way of doing something that should not be done at all. Deci- 
sion making by instinct, gossip, visceral feeling, and political savvy - 
may stand pretty low on the scale of total rationality, but it may have 
the virtue of being able to take in very large systems in a crude and 
vague way, whereas the rationalized processes can only take subsys- 
tems in their more exact fashion, and being rational about subsystems 
may be worse than being not very rational about the system as a 
whole. I would not argue, of course, that rationality about the system 
as a whole is impossible. On the other hand, the economist has a cer- 
tain mind-set in favor of his own skills, and it is easy for him to leave 
out essential variables with which he is not familiar. Here, indeed, a 
little learning may be a dangerous thing, or even a little rationality. 

One area where economists have a good deal to be humble about is 
in the field of economic development of the poor countries. In the rich 
countries we have done fairly well; in the poor countries our record is 
distinctly spotty. This is almost certainly because we are dealing in 
this case with a total social process, and the economic abstractions are 
simply not sufficient to deal with the problem. Here what we need is 
clearly economic anthropology, and this science, unfortunately, hardly 
exists. Our great gift to the world is national income statistics and the 
percentage rate of growth of GNP. In fact, as every economist knows, 
calculations of GNP, especially in the poor countries, are largely exer- 
cises in the statistical imagination, and even if they were accurate, the 
GNP itself can be a very poor measure of welfare. The GNP can rise 
because of arms races, because of stupid dam-building, or even 
through the building of presidential palaces. It can be rising because 
a small proportion of a population is getting better off while the vast 
majority remain in stagnant misery. Valuable as the GNP is, there- 
fore, as a rough overall measure of economic success, it can easily be- 
come a fetish and a quite misleading statistic. Economists certainly 
should be the first to issue warnings against its misuse. 

Let me conclude with some brief notes on the state of economic 
knowledge in the United States. At the moment I get the impression 
that economists in this country are bathed in a warm glow of self-con- 
gratulation, rising out of the long Kennedy-Johnson upswing and the 
successful tax cut, and they are all climbing onto the bandwagon of the 
Great Society, waving flags and tooting horns. That we have some 
causes for self-congratulation I would not deny, and I hate to seem 
like a skeleton at the feast. There is real danger, however, that our 
current euphoria will prevent us from seeing the immensity of our un- 
solved problems and the enormous intellectual task that still awaits us. 
It is not much to the credit of the economics profession, for instance, 
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that it took an engineer, Seymour Melman,’ to call our attention to the 
fact that our obsession with being a great power and our neurotic mas- 
culine compulsions about military strength are seriously depleting the 
technical resource base in the civilian sectors of the economy. The 
nonsense which is talked about cyberculture and the hooting and hol- 
lering about automation at a time when substantial segments of the 
economy are technologically stagnant or even deteriorating is another 
tribute to a major intellectual default on the part of the economics 
profession. The plain fact is that economists have neglected the study 
of technical change at the structural and micro level to the point where 
we are quite incapable of answering many of the most important ques- 
tions of our day., We have been obsessed with macroeconomics, with 
piddling refinements in mathematical models, and with the monumen- 
tally unsuccessful exercise in welfare economics which has preoccupied 
a whole generation with a dead end, to the almost total neglect of some 
of the major problems of our day. Almost the only group of economists 
who have much sense of realism are the agricultural economists, and 
these are dealing with a vanishing sector that is now only 5 percent of 
the total economy. The whole economics profession, indeed, is an ex- 
ample of that monumental misallocation of intellectual resources 
which is one of the most striking phenomena of our times. It would be 
an interesting exercise to compare the distribution of economists spe- 
cializing in different sectors of the economy with the contribution of 
these sectors to the GNP. I would not be surprised to find 75 percent 
of the economists are concentrated in 10 percent of the GNP. Where, 
for instance, are the economists who are really studying the service 
trades and the tertiary industries? Where are the economists who are 
really studying the 10 percent of the economy devoted to the space- 
military complex? Where are the economists even who are really 
studying the impact of automation? And the answer is, practically no- 
where. Far from being in a mood of self-congratulation, we should be 
in a mood of repentance. 

A mood of repentance, however, implies a hope of salvation. It is on 
this note that I would like to conclude. In almost every generation, the 
oldsters mourn that things are not what they were in their young days. 
I remember Hicks once telling me that he heard Foxwell’s last lectures 
at London School of Economics, in which he commiserated with the 
young men of the 1920’s that they lived in a dull age of economics, and 
that they could never hope to recapture the enormous thrills of the bi- 
metallism controversy. One is tempted to sing the same song today, in 
describing the Keynesian raptures of the 1930’s. “Bliss was it in that 
dawn to be alive, but to be young was very heaven,” as the aging 
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Wordsworth wrote about the French Revolution. Little indeed did 
Foxwell know. It is tempting to say, “Those were the days,” and leave 
it at that. But these are the days too. It may be, of course, that the in- 
tellectual fervor which in the 1930’s we devoted to the problem of un- 
employment must now be devoted to the graver problem of human sur- 
vival in an international system which has clearly broken down. It 
may be that intellectual excitement has shifted from economics to- 
wards political science or towards social psychology. Let us not think, 
however, that all our problems have been solved. An enormous intellec- 
tual task still awaits the economist. We are a very long way from writ- 
ing finis to this chapter of the human enterprise. We still cannot han- 
dle some of the most elementary problems regarding economic de- 
velopment, economic dynamics, the function of the price system, the 
relative merits of centrally planned as against market economies, the 
economics of distribution, the development of the “grants economy,” 
the behavior of economic organizations of all types, from the corpora- 
tion to the foundation, the role of the price system in the developmen- 
tal and learning process, the learning process itself by which we ac- 
quire our images of our economic environment. We are still, like Isaac 
Newton, only a boy playing on the seashore, and the great ocean of 
Truth still lies all undiscovered before us. That undiscovered ocean is 
Man himself. What we discover about him, I hope, will be for his heal- 
ing. I did not become an economist for anybody’s applause; I became 
an economist because I thought there was an intellectual task ahead, 
of desperate importance for the welfare and even the survival of man- 
kind. A mere thirty-five years have not been long enough to change my 
motivation. Something has been accomplished; a great deal more re- 
mains to be done. To this unfinished task I commend us all. 


ALLOCATION AND DISTRIBUTION THEORY: 
TECHNOLOGICAL INNOVATION AND 
PROGRESS 


CHANGE AND INNOVATION IN THE TECHNOLOGY 
OF CONSUMPTION 


By KELVIN LANCASTER 
Johns Hopkins University 


We typically think of technology as applying to production rather 
than consumption, and my first task is to establish just what I mean 
by the technology of consumption. 

I am drawing on ideas which have been set out in some detail in an- 
other paper of mine which is to be, but unfortunately has not yet been, 
published elsewhere.t This paper, “A New Approach to Consumer 
Theory,” sets out a model of consumption and the consumer with cer- 
tain features which provide the basis for the present explorations. I 
must necessarily start with a brief description of those features. 

“A New Approach. . .” presents the following view of consumption. 
Goods, as such, are not the immediate objects of preference or utility 
or welfare, but have associated with them characteristics which are di- 
rectly relevant to the consumer. The term “characteristics” was chosen 
for its normative neutrality; in my earliest draft of this idea I called 
them “satisfactions,” but that has too many connotations. The con- 
sumer is assumed to have a preference ordering over the set of all pos- 
sible characteristics vectors, and his aim is to attain his most desired 
bundle of characteristics subject to the constraints of the situation. 
The consumer’s demand for goods arises from the fact that goods are 
required to obtain characteristics and is a derived demand. 

An analogy to production theory is starting to appear. We are view- 
ing goods as inputs into a process in which these characteristics are the 
outputs. The structure of consumption activities is, however, typically 
different from the structure of production activities. In the typical pro- 
duction activity we have joint inputs and a single output, while we 
shall regard the typical consumption activity as having a single input 
(a good) and joint outputs (a bundle of characteristics). Some con- 
sumption activities may require several goods, or even other inputs. 
For example, the activity driving a car requires the use of a consumer 
capital good, the using up of other goods (gas and oil), and the labor 
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of the consumer to give the bundle of characteristics associated with 
the activity. If we were discussing the theory of consumer durables, we 
would pursue this example further, but, in the present context, we shall 
think of the typical consumption activity as using up a unit of some 
good and deriving the bundle of joint characteristics irom it. 

The jointness of the characteristics is really the core of the whole 
approach. If we eat an apple, we are enjoying a bundle of character- 
istics—flavor, texture, juiciness. Another apple may have the same 
flavor but associated with a different texture, or be more or less juicy. 
A single good may have more than one characteristic, and a single 
characteristic may be obtainable from more than one good. Goods 
which share a common characteristic may have their other character- 
istics qualitatively different, or they may give the same characteristics 
but in a quantitatively different combination. If the relationship be- 
tween goods and characteristics was merely one-to-one in both direc- 
tions, so that the only characteristic of an apple was appleness and the 
only source of appleness was an apple, then there would be no opera- 
tional difference between the traditional approach to consumer theory 
and that being portrayed here. 

It will be assumed that characteristics are, in principle, intrinsic and 
objective properties of consumption activities. Given arbitrary units, 
each consumption activity is defined by its inputs (most often assumed 
to be a unit of a single good) and by the vector of characteristics 
which forms its output. It will further be assumed that the activities 
are linearly homogeneous, so that doubling the goods input gives dou- 
ble the characteristics. Essentially psychological effects, such as the 
consumer’s relative interest in different characteristics or effects 
similar to diminishing marginal utility, are assumed to make their ap- 
pearance in the preference ordering of the characteristics vectors, not 
in the relationship between goods and characteristics. 

The set of all possible consumption activities forms the consumption 
technology. In a highly developed economy, with many different goods 
and product variants, the technology will be complex; in a less de- 
veloped economy, the technology will be simpler. In a country like the 
U.S.S.R. we may have a complex production technology combined with 
a relatively simpler consumption technology. 

The consumption technology will relate goods on the one hand with 
characteristics on the other. In general, there is no reason why the 
number of characteristics and the number of goods should be related 
to each other (any more than the number of goods and the number of 
factors should be related in the production technology), and I shall 
make the working hypothesis that the number of goods in a complex 
consumption technology like that of the U.S. will probably exceed the 


16 AMERICAN ECONOMIC ASSOCIATION 


number of operationally distinguishable characteristics. There may 
well be several combinations of goods which give rise to the same bun- 
dle of characteristics, and this gives rise to a very important distinc- 
tion between the present and traditional approaches to consumer theo- 
ry. 


CHARACTERISTIC I 





0 CHARACTERISTIC II 


Consider a simple example of a consumer in a world of two charac- 
teristics and three goods. Each good gives rise to a vector of the two 
characteristics, and the consumption technology consists of the activi- 
ties, consuming each of the goods separately, and consuming them in 
linear combination. If we impose a budget constraint on the goods, we 
can explore the characteristics vectors attainable by the consumer. The 
attached diagram shows the two-dimensional characteristics space and 
the points A, B represent the characteristics attainable if the whole 
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budget is spent on goods A, B, respectively. By spending the whole 
budget on combinations of A and B, characteristics vectors repre- 
sented by points along the line AB can be attained. Now consider the 
third good, C, which gives rise to the characteristics in proportions 
represented by the line OC*. The price of C will determine how far out 
alonge OC* the consumer can get by spending all his income on C. If 
this price is low enough, this point might be represented by C. All the 
attainable bundles of characteristics for the given price-income situa- 
tion are given by the points A, B, C and their linear combinations, 
which are the points in and on the triangle ABC. 

The consumer chooses his preferred characteristics bundle from the 
attainable set. Note that efficiency considerations arise—a radical de- 
parture from traditional theory—since, for any bundle of character- 
istics attainable by combinations of A and B, a larger bundle with 
the same proportions can be attained by C or by combinations of A 
and C or B and C. An efficient consumer will choose combinations on 
ACB, the efficiency frontier for characteristics. Just which point he 
chooses will depend entirely on his preferences. If consumers have 
well-distributed preferences and are efficient, we can expect to find 
that all three goods are sold, but that no single consumer consumes 
both A and B. 

In this model, the consumer faces a double choice. He makes an 
efficiency choice in rejecting goods combinations which do not enable 
him to reach the efficiency frontier and a private choice in finding his 
preferred point on the frontier. If the markets are competitive so that 
all consumers face the same prices, and given the linearity of the con- 
sumption activities, the shape of the efficiency frontier is the same for 
all individuals. Income differences appear only as scalar enlargements 
or reductions of the typical frontier. Thus efficient choice is objective 
and common to all individuals in a given price situation. 

The efficiency frontier changes with relative prices, however. In the 
example given, if the price of C should rise so that the characteristics 
vector attainable by spending the whole income on that good moved 
to C”, AB would now be the efficiency frontier. No combination 
using C would be efficient and C would no longer have any buyers at 
that price. Price changes may give rise to a substitution effect between 
goods rising wholly from efficiency effects and unrelated to any con- 
vexity of the preference structure. This efficiency substitution effect 
has been discussed in detail in “A New Approach. ...” 

The general nature of the consumption technology has now been es- 
tablished, and the remainder of the paper will be devoted to answering 
the question, can we have change, innovation, and technical progress in 
consumption technology, just as we have in production? 


18 AMERICAN ECONOMIC ASSOCIATION 


In the case of production technology, considered in activity anal- 
ysis form, changes in that technology can be regarded in one or more 
of the following ways: (1) “Magic wand” effects, in which a particular 
input combination that gave a certain output in 1965 gives a greater 
output in 1966. (2) Shifts from actual capabilities, or the upgrading in 
efficiency of those firms whose productivity is below the known techno- 
logical potential. Strictly speaking, this is not a change in technology 
but it will manifest itself in aggregate data in a similar way. (3) An 
identified technical change arising from the introduction of specified , 
new activities. (4) A change in the nature of inputs such as the intro- 
duction of new capital goods, new labor or management skills. 

In analyzing production technology, output can be measured with: 
relative ease, as can the input of broadly defined factors. This places 
much emphasis on magic wand effects, such as unexplained residuals. 
On the other hand, information concerning the detailed nature of in- 
puts is more difficult to discover, so that the effects of changes in the 
nature of inputs are less emphasized. In consumption technology the 
situation is reversed; we have information concerning the changes in 
the goods which form the inputs, but little information concerning the 
outputs. We have no interest, therefore, in magic wand effects, but the 
other three effects can be important. 

Since our model of consumer behavior provides scope for efficient 
choice and hence for the possibility that not all consumers are efficient, 
there is scope for technical progress in the special sense of increased 
consumption efficiency, even with no change in the nature of goods or 
consumption activities. 

In consumption, as in production, the prime reasons for inefficient 
use of the existing technology are ignorance and lack of managerial 
skill. The consumer may not be aware that a certain good possesses 
certain characteristics or that certain goods may be used in a particu- 
lar combination to give a specified bundle of characteristics. Producers 
or sellers may use advertising to ensure that no characteristics of their _ 
product regarded as particularly desirable should go unnoticed by con- 
sumers. They will go to less pains to ensure that consumers are aware 
of some other characteristics of their product. 

Organization such as the Consumers Union exist to provide more 
objective information on the characteristics of goods than is easily 
available elsewhere. Some consumers are willing to pay for information 
which assists in attaining efficient points on their characteristics possi- 
bility sets and, on the model presented here, are rational to do so. 
However, since efficient choices are the same for all consumers, there is 
a clear argument in favor of public information on these matters and 
in favor of legal requirements, such as composition and contents label- 
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ing, designed to increase knowledge of the available consumption tech- 
nology. 

We can use our model to demolish the old argument, favored by sell- 
ers of established products, that, since consumers “reveal” their pref- 
erence for the product already, labeling laws are unnecessary. Tradi- 
tional theory may seem to lend some weight to this argument, but the 
present theory does not, since actual choice by consumers can no 
longer be regarded as revealing their preferences for characteristics— 
. they may merely be making an inefficient choice. 

The consumption technology, in a society like that of the United 
States, is very complex. Efficient consumption, even in the presence of 
adequate information concerning the technology, involves some mana- 
gerial skill. As any social worker will testify, many households are no- 
ticeably deficient in this skill. Conventional consumer theory leads to a 
presumption that the family which spends its income on an eccentric 
collection of goods is simply revealing its preferences for that collec- 
tion. Of course, this might be true, but it may also be that the family is 
consuming inefficiently. If the consumer’s desired characteristics col- 
lection could be ascertained even in a very general way, some type of 
advising might lead to more efficient consumption. 

A crucial difference between the production and consumption sectors 
is that the market mechanism does not tend to guarantee efficiency in 
consumption in the same way it does in production. In a society at 
subsistence level, the inefficient consumer may not survive. In a more 
affluent society he will survive, but will remain at a lower welfare level 
than that potentially available to him. Again, this leads to the pre- 
sumption that public consumer education would be socially valuable. 

A relatively static technology, in consumption as in production, will, 
if coupled with stable relative prices, probably lead to a situation in 
which the efficient activities become generally known and traditional. 
Traditional consumption patterns will be efficient only within a rela- 
tively unchanging choice situation and only optimal for consumers 
whose preferences on characteristics approximate the society mode. 
Tradition will be less useful when the technology is changing rapidly, 
when relative prices are changing considerably, or when the consum- 
er’s preferences diverge from the mode. Furthermore, the typical con- 
sumer will inherit his traditions from his social background, and they 
may not serve him at a radically different income level. We are all 
aware that the nouveau riche may consume differently from persons 
already established in the higher income group. This analysis suggests 
that it is at least possible that the desired characteristics of the new 
and old rich need not be different: the newcomers may be less efficient 
in achieving their aims. The same considerations may work in reverse; 
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so that a consumer suddenly thrust from a wage income to welfare 
payments may take some time to discover efficient methods at the new 
income level, although at this level efficiency may be crucial. 

One suspects that there may be great scope for increasing consump- 
tion efficiency in the kind of changing situations outlined above. These 
include the transition from peasant to market economies and from 
rural to urban societies in developing countries and, within countries, 
among social groups migrating from one region to another or from one 
income level to another. 

Because the market system does not place pressure on consumers to 
be efficient, this aspect of technical progress has been stressed more 
than it might be in discussing production. But innovation in the true 
sense occurs in the consumption technology, and this takes place pri- 
marily through the introduction of new goods or new variants and 
product differentiation. 

Traditional consumer theory is at its most unenlightening when con- 
fronted by the problem of new goods. Introduction of a new goods re- 
quires either that the preference function defined on ” goods is thrown 
away, and with it all the knowledge of behavior based on it, and re- 
placed by a brand new function defined on v + 1 goods, or the fiction 
that the consumer has a potential preference function for all goods 
present and future and that a new good can be treated as the fall in 
that good’s price from infinity to its market level. Neither approach 
gets us very far. 

In the present model, it may be that the good is so revolutionary 
that its characteristics are not possessed by any existing goods. We are 
no better off, in this case, than in the traditional one. But most new 
goods can be regarded as simply giving rise to existing characteristics 
in new proportions, and we have available an operationally meaningful 
way of approaching the problem. A new good of this kind—and this 
probably covers nearly all new goods and certainly all product variants 
—adds a new activity to the technology and is, in the proper sense of 
the word, an innovation in that technology Whether the innovation 
is efficient depends entirely on the price of the new product. If the 
price is too high, its characteristics correspond to a point within the 
efficiency frontier and it will not be purchased by efficient consumers, 
except perhaps initial experimentation to discover whether it is efficient 
or not. If the price is sufficiently low, however, the new good will push 
part of the efficiency frontier forward and will enter the efficient 
technology. Unless that particular part of the frontier happens to 
contain no consumer’s preferred characteristic collection, the new 
good will sell. Furthermore, the introduction of a successful new good 
will result in an increase in welfare, if other prices are unchanged. 
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It may not always be clear whether we should classify a new good as 
an innovation on the production or the consumption side, but it cer- 
tainly seems most useful to regard a variant of an exist-product, in- 
volving no fundamental change in the technical nature of the produc- 
tion process, as an innovation in consumption technology. In terms of 
our model of consumption, the difference between a new product and a 
product variant is only the degree to which the characteristics mix of 
the new product differs from that of existing products. We have, in this 
model, a satisfactory technique for analyzing product differentiation. 

Consider a simple model with two characteristics, derivable in ` 
different proportions from two goods. We can use the same diagram as 
before and suppose A, B to represent the two goods. If the goods are 
divisible and can be used in combination, the attainable characteristics 
collections for a consumer, given the budget constraint, correspond to 
the line AB. The introduction of a third good, C, whose characteristics 
vector lies between those of A and B can be regarded as a product 
variant, and this good will sell if its price is low enough to bring the 
characteristics vector to point C’ or beyond in the diagram. Given 
this product variant, further variants lying between A and C, and 
C and B would, if suitably priced, expand the efficiency frontier 
and therefore be sold. If the relationships between the technical prop- 
erties of the product variants and their relative prices is such as to 
give a convex frontier with every variant represented by a corner of 
the frontier, then all variants will be in demand, provided consumers 
preferences are well distributed. 

If we consider the situation from the production end and look 
through the consumption technology, we see that a producer is ulti- 
mately selling characteristics collections rather than goods. The de- 
gree of product differentiation will depend on the possibilities, at the 
production end, of producing variants with characteristics, and at 
prices, that gives a convex frontier. 

A producer with some monopoly power (and we might note that 
the theory of product differentiation presented here does not require 
imperfect competition as a prerequisite) will seek the profit maxi- 
mizing price and differentiation policy. A theory of imperfectly com- 
petitive behavior can be built up by pursuing the above analysis, but 
it is not proposed to do this here. 

If products cannot be utilized in combination, the analysis of prod- 
uct differentiation is somewhat different. Consider a highly simplified 
model of automobiles as consumption activities, expressed in terms of 
two characteristics, transportation per dollar of gas and comfort. Let 
two variants, Cadillacs and Volkswagens, be represented by A and Bin 
the diagram. Now one cannot obtain a combination of these charac- 
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teristics by taking half a Cadillac and half a Volkswagen, so that, al- 
though the points A and B are on the frontier, points on AB are not. Then 
a variant priced to give point C” might be preferred by some consumers 
to either A or B, and the convexity of the price-characteristics relation- 
ship is not a necessary condition for marketability in this case. 

New goods and differentiated products may not simply add to the 
spectrum of consumption activities; they may replace previous goods. 
This replacement will occur when the characteristics and price prop- 
erties of the new product push the frontier forward in such a way that 
some existing good is no longer part of the efficient set. This will, of 
course, happen if the new good, for the same outlay, gives more of all 
characteristics in approximately the same proportions as the old. Such 
a change seems to correspond to what is often meant by an “overall 
improvement in quality.” In other cases a quality improvement may 
correspond rather to an increase in some characteristics, with the 
others unchanged. 

Although the introduction of a new product or a new variant can be 
expected to increase welfare in the simple Paretian sense if the new 
product is actually purchased and if the existing product is still avail- 
able at the old price, this may not be the case if the seller takes the 
old product off the market as he puts the new one on. If the new 
product, however much of some characteristics it may offer per dollar 
of outlay, offers less of some other characteristic than the old, then 
some consumer may be deprived of part of the efficient technology 
relevant to his particular tastes. 

The distinction between the technology of production and that of 
consumption is a great convenience in analysis but is not based on an 
absolute criterion of any kind. The ultimate constraints on the system 
are resources; the ultimate products are characteristics. Some 
resources may be used to first produce goods which are all intermedi- 
ate goods in the final analysis, and these goods may then be used in 
the consumption technology to produce characteristics, But some 
resources may directly enter the consumption technology without the 
production of goods as intermediates. As the technologies of both pro- 
duction and consumption change, activities may move back and forth 
between the consumption and production sectors. This is particularly 
true of the service and distribution phases of production. 

Ultimately the supply of resources, particularly labor, is determined 
by characteristics. A particular job will have associated with it sever- 
al characteristics: some will be, in relation to characteristics derived 
from goods, of a negative kind, but some may well be of a positive 
kind. The traditional idea of “nonmonetary advantages” has been an 
attempt to face this obvious fact. We can expand the idea of the con- 
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sumption technology to include the activities associated with the con- 
sumer’s sale of labor or other resources. Since labor as an activity 
may have some characteristics associated with it that are shared by 
goods, the particular work a consumer performs may partly determine 
his choice of goods. A taxi driver may spend less of his budget on tak- 
ing weekend drives than the social norm; yet traditional theory would 
find no connection between his consumption and his occupation. 

New occupations and even new work conditions can be considered 
as changes in consumption technology. They may also lead to 
changes in production technology, but this is not necessarily the case. 

It would be possible to follow through the kind of analysis we have 
been making here at very much greater length than is available, but I 
think the point has been made. There is a technology of consumption. 
It is the subject of continual change and innovation, just as is the pro- 
duction technology. This change does lead to increased welfare, but 
the direction from which change comes, the incentives for change, and 
the analysis and measurement of change differ considerably between 
production and consumption. 


` PROFIT MAXIMIZATION , UTILITY MAXIMIZATION, 
AND THE RATE AND DIRECTION OF INNOVATION 


By WILLIAM FELLNER 
Yale University 


I. The Rate of Innovation 


By the rate (or intensity or “quantity”) of innovation I will mean 
here its product-raising effect, given the factor inputs. I will distin- 
guish the rate of innovation from the distribution of its factor-saving 
effects by labor-saving and capital-saving. The first section of my 
paper will be focused on the influence which the increasingly syste- 
matic exploration of innovation possibilities—a phenomenon reflecting 
itself partly in the rapid postwar rise in research and development ex- 
penditures—may be expected to exert on the rate of innovation. Yet it 
will be argued in this paper that any satisfactory discussion of this 
problem must lead into the question whether the distribution of the 
factor-saving effects of innovation is likely to meet the needs of our 
economies reasonably well. 

The decision-makers in our firms will be thought of as individuals 
who are attracted by the prospect of monetary returns—“the higher, 
the better,” from the ñrm’s point of view—but who, in most of their 
significant decisions, are repelled by dispersion around expected val- 
ues. Such individuals can usually be interpreted as maximizers of the 
sum of weighted utilities of the potential monetary payoffs; the 
weights they assign to the utilities of the potential payoffs may be 
genuine (undistorted) probabilities—i.e., these weights may satisfy 
the rules of probability theory—but it is not necessary to assume that 
the relationship between the weights and probabilities is that of 
identity.1 While our decision-makers are maximizers of a sum of 
weighted utilities rather than of a sum of weighted money values of 
potential payoffs, they should nevertheless be described as individuals 
guided by the pure profit incentive. They act in awareness of the fact 
that when the results of their acts will become known their satisfaction 
will prove to be a monotonically increasing function of their monetary 
returns. This remains true even though they are aware also of the fact 
that $2,000 would give them a degree of satisfaction which is not equal 
to twice the satisfaction yielded by $1,000. 

1 However, to make utility an operational concept we need to assume that the deci- 


sion weights are probabilities proper in specific risky processes (say of the coin-tossing 
or card-drawing variety). Elsewhere I called these standard processes. 
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Turning now to the problem of technological-organizational innova- 
tion, we may state that innovating activity increases the dispersion 
around the expected value of monetary returns. Perhaps the main rea- 
son why it has proved rewarding to draw a distinction between moving 
along given production functions and moving onto new production 
functions is that the results of moves of the former kind are more pre- 
dictable than the results of moves of the latter kind. It is true that re- 
cently the distinction between given production functions and new 
ones has become somewhat blurred. Considerations of analytical con- 
venience have led many investigators to using dynamic production 
functions which (though they are viewed as staying “given”) incorpo- 
rate the results of innovating activity; that is, incorporate the results 
of what would be regarded as shifts of statically formulated produc- 
tion functions. But even in the analysis of the limited range of prob- 
lems which can be fitted into dynamic production functions of un- 
changing form, we should remember that decision-makers will consider 
the output results more uncertain—they will consider the dispersion 
around expected values greater—if the parameters expressing the dy- 
namic character of the function are assigned high values than if the 
function is more nearly reminiscent of a static production function. 
The further one gets away from the circumstances with which one has 
had experience, the more diffuse do one’s subjective probability dis- 
tributions become—i.e., the wider does the range of values become in 
which all subranges of equal width have similar probabilities—and 
hence the more unattractive does, other things equal, the situation be- 
come for a risk-averter. The decision to adopt an innovation therefore 
typically rests on the judgment that the expected returns of the inno- 
vated technology are high enough, as compared with those of the old 
technology, to justify the move in spite of the higher dispersion around 
the expected post-innovation values. 

Increasingly methodical concern with innovation possibilities in 
Western societies is likely to lead to the discovery of a larger number 
of projects which will carry sufficient return-expectations to overcome 
the reluctance of decision-makers to face the dispersion. But this is not 
the only point deserving emphasis in the present context, and it is per- 
haps not even the main point. The main point, I think, is that increas- 
ingly methodical concern with innovation possibilities is almost certain 
to increase the number of innovation projects which at any time are 
within the horizon of each important decision-maker, with the result 
that each decision-maker gets to be a more diversified innovator and 
hence a more willing innovator than he used to be. It is well known 
that diversification reduces dispersion and hence increases the willing- 
ness of risk-averters to take action. If a decision-maker needs to pass 
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judgment on a specific innovation project, without knowing what he 
may do next in the case of its miscarriage, then his risks are apprecia- 
bly greater than if he stakes his fortunes on the average outcome of a 
group of projects all of which have been worked out sufficiently well to 
carry high return-expectations. The dispersion around expected re- 
turns is inevitably high for the individual projects belonging in the 
group but is much lower for the group of projects as a whole, unless 
the covariance is great. More systematic exploration of innovation pos- 
sibilities is likely to make technological-organization progress more 
rapid and more continuous (less “jerky’”). 

The foregoing remarks relate directly to the rate of innovation—to 
its product-raising effect—rather than to the distribution of its factor- 
saving effects. In the recent statistical materials of some countries the 
positive effect of the more systematic research and development effort 
on the rate of innovation may have become partly covered up by the 
adverse consequences of a combination of fixed exchange rates with 
autonomously set money wage rates. But this is a different question, 
which I will not discuss here. 


II. The Question of the Induced Bias 


What needs to be added now is that a high rate of innovation could 
not continue for very long if it became associated with a sufficiently 
pronounced maldistribution of the factor-saving effects. Given the 
downward rigidity of money-wage rates, overshooting in the capital- 
saving direction could bring the maladjustments of which the stagna- 
tionists of the 1930’s were afraid. Overshooting in the labor-saving di- 
rection could worsen the trend in real wage rates appreciably, or, in 
the event of an institutional floor to real wages, it could bring the kind 
of unemployment which nowadays is usually referred to as “non-Keynes- 
ian” (i.e., the kind of maladjustment which Ricardo feared in his more 
pessimistic moods and which Marx predicted with great assurance). 
Periods of intense technological change could become periods of 
significant overshooting in one of these two directions, and such over- 
shooting would interfere with continued economic growth in the West- 
ern institutional framework. However, I do not believe that this is 
likely at all to happen, because it seems to me that the same changes 
which result in accelerated innovating activity are apt also to direct 
this activity into channels consistent with the macroeconomic resource 
positions of Western economies. 

In this regard, even the past record is reasonably good. With the 
possible exception of early stages of economic development, adverse 
consequences on the demand for labor or capital have stayed limited to 
immobile factor-units with distinctive characteristics and/or to peri- 
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ods of short duration. On the whole, the record of the West bears out 
the contention that in economies with a significantly rising capital- 
labor ratio innovations have offset the tendency toward diminishing 
returns to investment, and for the rest they have contributed to the ob- 
servable significant rise in real wage rates. Even in the past, the dis- 
tribution of the factor-saving effects of innovations have tended to sat- 
isfy certain desirable conditions, and one is tempted to conjecture that 
this has not been entirely the result of chance. Indeed, this is precisely 
what Sir John Hicks has conjectured in 1932 in his pioneering work on 
the subject. 

Following Hicks, we shall call an innovation labor-saving, capital- 
saving, or neutral, according as it decreases, increases, or leaves un- 
changed the relative share of labor when the innovation is macroeco- 
nomically adopted for the capital-labor ratio that is given to the econo- 
my as a whole. We should, however, stay aware of the fact that the 
corresponding microeconomic definition, which implies given factor 
prices, makes the direction of change of the individual firm’s capital- 
labor ratio the relevant criterion for the first impact of a Jabor-saving 
or a capital-saving innovation. 

Any hypothesis concerning an adjustment mechanism that directs 
the character of innovations—any theory of the induced bias—implies 
that firms may choose from among alternative innovation possibilities 
and this in turn implies that the preference of firms for engaging in 
more labor-saving or in more capital-saving innovation tends to call 
forth inventions that enable them to engage in innovation of a more 
labor-saving or of a more capital-saving kind. These implications seem 
acceptable, but the question remains to be answered as to the circum- 
stances in which firms are apt to develop a preference for the one or 
for the other kind of innovation possibility. On assumptions that are 
not severely restrictive it is possible to justify statements which point 
to a preference for innovations of a more labor-saving kind when the 
wage-rental ratio shows a rising trend, and for innovations of a more 
capital-saving kind when the wage-rental ratio shows a falling trend. 
To illustrate what I have in mind, I will repeat briefly the content of 
two propositions which I presented in an earlier note.? I believe that 
the argument supporting these statements is strengthened by the in- 
creasingly systematic exploration of innovation possibilities; that is, 
by the same process which also tends to increase the rate of innova- 
tion. 

In particular, it can be established rather securely that if at present 
factor prices two innovations are equally profitable, then a rise in real 


7 Econ, J., June, 1961, pp. 305-308. This note elaborates on propositions formulated 
in my Trends and Cycles in Economic Activity (Holt and Rinehart, 1956). 
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wage rates relative to rentals will make the more labor-saving of the 
two innovations more profitable (and vice versa for a rise in rentals 
relative to real. wage rates), so that an expected rise in real wage rates 
relative to rentals tilts innovations more toward the labor-saving effect. 
It can be established rather securely also that if the rate at which some 
factors are getting macroeconomically scarce relative to other factors 
is such that the scarcer factors cease to be in infinitely elastic supply 
to the individual firm, then such unavailability to the firm of factor- 
units of unchanging quality at the going factor-price tilts innovations 
toward saving the factors which are getting macroeconomically scarce. 
Propositions such as these belong in a class which no doubt con- 
tains more members than the two I have suggested. In a particular 
sense, propositions of this sort are admittedly “weak,” because while 
they can indeed be derived from assumptions that are fairly generally 
acceptable, they merely point to the existence of offsetting tendencies 
which reduce the probability of historically diminishing returns. These 
propositions do not establish a tendency toward equilibrium levels of 
variables or of rates of change, though even these weak propositions 
suggest that failure of the distributuion of the factor-saving effects to 
adjust to relative factor costs keeps the rate of innovation below the 
maximum attainable (and does so on grounds of productivity consid- 
erations, even aside from the oversaving difficulties which may arise 
from an excessively capital-saving character and the Marxian social- 
political difficulties which may develop from an excessively labor-sav- 
ing character). 

Yet, recently stronger propositions have been developed. These 
point not only in the same direction as the weaker ones, but, on 
specified assumptions, they point to definite equilibrium positions 
which are located in that direction. I would like to call attention par- 
ticularly to Paul Samuelson’s contribution to the subject in the No- 
vember, 1965, issue of the Review of Economics and Statistics. Among 
the immediate antecedents of Samuelson’s article, the contributions of 
the German economist Christian von Weizsäcker and those of the 
English economist Charles Kennedy are noteworthy, and it should be 
added that the Yale economists Emmanuel Drandakis and Edmund 
Phelps presented an interesting paper on the same subject at a session 
of the September, 1965, meetings of the Econometric Society in Rome. 

Samuelson discusses thoroughly the assumptions on which it is pos- 
sible to deduce a theorem relating to distributive-shares equilibrium 
with innovations whose character adjusts in such a way as to assure 
this equilibrium. I will turn to these assumptions (or conditions) sub- 
sequently, and will begin by briefly indicating what sort of equilibrium 
this is; i.e., what the nature is of the strong propositions concerning an 
innovational adjustment process. 
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The theorem recently proposed states that in economies with a ris- 
ing capital-labor ratio in which—assuming a less than unitary elastic- 
ity of substitution—labor’s relative share tends to rise along with the 
wage-rental ratio, innovations tend to become just enough biased to- 
ward the labor-saving effect to suppress the rise in the share of labor. 
In other words, the induced bias of the innovations will offset just 
enough of the rise in the wage-rental ratio to keep the distribution of 
income unchanged. If the capital-labor ratio were declining (rather 
than rising), then an induced capital-saving bias would stabilize the 
income-distribution; if the capital-labor ratio stayed unchanged, inno- 
vations would be neutral. But for Western economies the interesting 
case is that of a rising capital-labor ratio, a case for which my weak 
but, I think, secure proposition led merely to the presumption that 
the rise in the wage-rental ratio would to some extent be counteracted 
by a labor-saving bias, while the strong proposition leads to the pre- 
sumption that the labor-saving bias will suppress precisely that part of 
the rise in the wage-rental ratio which needs to be suppressed to keep 
the relative shares in income unchanged. 

Samuelson is not at all assertive about the realism of the assump- 
tions on which the foregoing strong proposition is valid though he ob- 
viously feels that analysis based on these assumptions is of potential 
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The numerical values of the slopes of the two straight lines express the ratio of labor's to 
capital’s share in income, for different income distribtions. The two tangencies with the 
curvilinear innovation possibility frontier are marked Pı and P;. The innovations are Hicks- 
labor-saving in both points. They are Harrod-neutral in Ps. 
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significance. My own reaction is that his results are of considerable 
significance, though I agree that a number of caveats need to be added. 

The strong proposition, or theorem, in question is derived in the fol- 
lowing way. Innovations are assumed to be of the factor-augmenting 
variety; that is to say, post-innovation conditions can all along be 
represented with the aid of an unchanging dynamic production func- 
tion, which in this case is a linear homogeneous function for two in- 
puts. Persistent innovating activity expresses itself in the fact that in 
order to obtain the correct output we need to “feed” into the produc- 
tion function not merely the actual physical labor input, but in addi- 
tion also a continuously growing percentage of the physical labor input 
(so that we feed into the function a labor input which results from an 
innovational augmentation of the physical input); and/or we need to 
feed into the production function not merely the actual physical capi- 
tal input but an augmented one.’ The fact that in reality the physical 
composition of the capital stock does not remain constant causes a 
well-known difficulty, but here I will not take up a discussion of the 
question on what assumptions various statistical makeshifts for mea- 
suring changes in the size of physical inputs are more or less accept- 
able. The theorem assumes the availability of methods for measuring 
physical changes—an assumption which generally underlies the con- 
cept of the production function—and the theorem assumes that the 
elasticity of substitution along the production functions is less than 
unity, in which case primarily labor-augmenting innovations are labor- 
saving, and primarily capital-augmenting innovations are capital-saving. 
Innovating entrepreneurs are represented as being faced with an innova- 
tion possibility frontier, or boundary of a possibility set. The frontier im- 
plies a given amount of cost or effort used for acquiring innovation 
possibilities. The abscissa of any point on this possibility frontier 
shows a possible (feasible) proportionate labor-augmentation rate per 
period and the ordinate shows the highest-possible capital-augmenta- 
tion rate that can be achieved in conjunction with that labor-augmen- 
tation. The numerical value of the slope of the innovation possibility 
frontier expresses at any point a marginal trade-off rate; i.e., the margi- 
nal opportunity cost of additional labor-augmentation in terms of the 
capital-augmentation that must be sacrificed to obtain a small additional 
unit of labor-augmentation. The slope of the frontier thus being the 
marginal opportunity cost of labor-augmentation in terms of capital- 

* However, outside the first quadrant one of the two augmentation rates is negative. 
Samuelson’s graphs do not extend the curve beyond the first quadrant. Generally speaking, 
the dynamic production function here used may be written as Q(t) = FIL(t) g(t), K(£)h(£)1, 
where the time-rate of change of g and % express the augmentation in each period, 

“It may be added here that the private optimum effort is not the same thing as the 


social optimum effort since the external effects involved in the acquisition of new knowl- 
edge are considerable. 
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augmentation, firms will select innovations which put them at a point 
of the frontier where the slope equals the marginal advantage of labor- 
augmentation relative to capital-augmentation, and this marginal ad- 
vantage is equal to the ratio of the labor-share to the capital-share in 
factor cost (hence also in income). The assumed concavity to the ori- 
gin of the innovation possibility frontier assures that the firms will 
gradually move to a point where the distribution of income stays un- 
changed; that is, where the innovations are just enough labor-saving to 
offset the labor-share-increasing effect of the rising physical capital- 
labor ratio. Until the time when this point of the frontier is reached, 
the distributive shares will be changing; thus the marginal advantage 
of labor-augmentation relative to capital-augmentation will also be 
changing, and the firms will be moving along the frontier toward dis- 
tributive-shares equilibrium. 

To me these new results seem rather impressive. We have here an 
attempt, not merely to explain an innovational tendency to counteract 
diminishing returns by an induced bias, but to explain also the ob- 
served stability (or near stability) of distributive shares. Yet it must 
of course be realized that the results require assumptions about which 
an attitude of “wait and see” is justified until further evidence be- 
comes available. The assumptions include dynamic production func- 
tions that, while staying unchanged, incorporate all the innovating ac- 
tivity of our economies by means of “factor-augmentation”; and the 
assumptions include less than unitary elasticity of substitution as a re- 
quirement of stable distributive-shares equilibrium; the assumptions 
include also production functions which permit changes in distributive 
shares within a sufficiently wide range, and they include innovation 
possibility frontiers along which sufficiently large labor-augmentation 
rates are shown as possible in view of the actual increase in the capi- 
tal-labor ratio; last but not least, it is assumed that the innovation 
possibility frontier is everywhere concave to the origin and is continu- 
ous (i.e., all innovations shown in Figure 1 are available at the cost 
there implied), and that the marginal trade-off rates stay unchanged 
over time. In spite of my optimism concerning these recent develop- 
ments in the theory of innovation, I would consider it premature as yet 
to lose sight of the weaker propositions which relate merely to a coun- 
teracting tendency generated by innovational biases in economies in 
which labor is getting scarce relative to capital. These weaker proposi- 
tions—which are not equilibrium theorems but are concerned merely 
with the existence of tendencies in an offsetting direction—require of 
course fewer assumptions. 

At any rate, taking account of the stronger as well as of the weaker 
analytical results, it seems reasonable to suggest that we are on our 
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way to a theory of market-induced innovational factor-saving effects. 
We are, I believe, living in an era of accelerated innovation, and such 
an era could become one of increasingly proncunced difficulties as a re- 
sult of the overshooting of the labor-saving or of the capital-saving 
effect. But despite Ricardo’s chapter “On Machinery” and Marx’s Ka- 
pital (on the labor-saving side), and despite some of the stagnationist 
convictions expressed during the 1930’s (on the capital-saving side), I 
believe that in this regard economic theory supports optimistic views 
much more nearly than pessimistic ones. 

On the other hand, technical-economic analysis can throw little light 
on the general cultural consequences of very rapid technological-organ- 
izational change. Are loyalties to a social and economic system and to 
a type of civilization ultimately not loyalties to a way of life? What 
may be expected to happen to these loyalties and to the spirit of dedi- 
cation in a world in which it takes no more than two to three decades’ 
worth of innovating activity to change the way of life of Western 
countries quite radically? 

Fortunately, one need not pretend to have answers to all questions 
that are worth asking. 


THE ROLE OF TECHNOLOGICAL INNOVATION IN 
THEORIES OF INCOME DISTRIBUTION 


By BERNARD A. Corry 
London School of Economics 


Expressions to the effect that technological innovations were not an 
unmixed blessing to the labor force (or at least to some of its compo- 
nents) have been present as an undercurrent in economic thought since 
at least the classical period. This paper is an attempt to survey one as- 
pect of that broad question; namely, the effects of innovation on rela- 
tive shares. The literature on this subject is now enormous, and in re- 
cent years has had at least a constant rate of innovation if not of im- 
provement. I cannot possibly encompass it all, not to say do it justice, 
in the limited time available, nor would I be presumptuous enough to 
think that this is possible in a less finite horizon. Luckily the basic 
components of the question have their own admirable surveys and I 
refer the inquirer to them.* 

As the title of this paper suggests, I shall attempt to take an overall 
look at our theories of functional distribution and see whether it is 
possible to graft on to them our theories (if any) about technological 
innovation. Functional distribution has always, of course, been of cen- 
tral concern to economists, whereas theories of innovation (as distinct 
from the effects of innovation) are a more recent area of speculation. 
The general progress of economic thinking about the effects of innova- 
tion has been one of unguarded optimism, innovation being regarded 
as the countervailing force to the “niggardliness of nature.” Yet 
throughout the development of economic analysis there has been the 
undercurrent of dissent. Thus doubts as to the benefits to the working 
class of the introduction of machinery pitched Ricardo? into short-run 
analysis for about the only time in his life. They induced Wicksell® to 
make some oblique remarks to the effect that accumulation was the 
worker’s friend and innovation his enemy, and more recently these 
fears were formalized in Lange’s Price Flexibility and Employment. 

Now when we look at these recurrent warnings it seems clear that, 
Wicksell apart, the concern was not basically with the fate of the 

+See in particular: F. H. Hahn and R. C. O. Matthews, “The Theory of Economic 
Growth—A Survey,” Econ. J., 1964; R. R. Nelson, “The Economics of Invention—A 
Survey of the Literature,” J. of Bus., 1959; M. Blaug, “A Survey of the Theory of 
Process Innovation,” Economica, 1963; T. Scitovsky, “A Survey of Some Theories of 
Income Distribution” in The Behaviour of Income Shares (N.B.E.R.). 


D. Richardo, Principles of Political Economy, Chaps. 2, p. 31. 
°K. Wicksell, Lectures on Political Economy, Vol. I, pp. 163-64. 
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wages share; i.e., that it would fail to rise or even fall. The fears were 
either about what we would now term “structural unemployment” or 
the failure of real wages to rise over time. Neither of these predictions 
has any necessary connection with hypotheses concerning relative 
shares, I shall leave this point on one side for the moment but will re- 
turn to it later. 

A very simple way of looking at our problem is to present the rela- 
tive share issue in terms of two ratios. We have them quite simply: 


W wT 


where L is the quantity of labor, w the average wage, K the quantity 
of capital, 7 its average return, W the wages bill, and P total profits. 
This way of putting things highlights two important aspects of the 
problem: (1) since price and quantity are inversely related we would 
expect a certain stability in the W/P ratio (although not of course 
constancy) and (2) each one of our variables is really a very slippery 
index number. For example, the capital stock is a heterogeneous collec- 
tion of different inputs, with different ages, different technological 
efficiencies, different costs, different lengths of life, different designs 
and doing different jobs. Much the same sort of classificatory schema 
can be, and is increasingly being, used to describe the notion of a labor 
force (although the retention of the homogeneity assumption lingers 
longer here). 

When we contemplate the possible influences on the four variables 
in our equation above, e.g., rates of growth of factors, demand condi- 
tions, international trade, and on top of all this the process of techno- 
logical innovation, we rapidly see the obvious: that this is par excel- 
lence a general equilibrium problem. In the face of this indubitable 
fact economists have been forced (as always) to simplify. If you like 
we can think of this as variable saving innovation. We have produced 
highly aggregative models which attempt to pinpoint certain key rela- 
tionships that “determine” the pattern of relative shares over time. It 
is no criticism of these models that they are oversimplified; ultimately 
they must be judged in terms of their empirical validity. 

In an effort to limit the possible theoretical permutations that can be 
dreamed up, resort has been made to what I shall call (following Kal- 
dor) the constraint of the stylized fact. Let me say something about 
this device. This constraint is of course a commendable one and has 
much to be said for it on methodological grounds. It constrains our 
models to square with the real world and (potentially) enables us to 
eliminate theories that make clearly false predictions. The dangers of 
its use lie in the possibility that the stylized facts are fiction and that it 
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may not enable us to distinguish between competing theories that 
make the same (correct) sets of predictions. 

The agreed facts relevant for relative share theory (I state this rath- 
er baldly in the face of mounting counterempirical evidence) are, or 
were until recently: (1) the secular constancy (with a subtle prolabor 
drift) of the wages share, (2) the secular constancy of capital output 
ratios, (3) the secular constancy of the rate of profit, (4) a secular in- 
crease in capital-labor ratios, (5) a cyclical swing in shares—prolabor in 
downswings and vice versa. 

I shall not at this stage risk your disapprobation and question the 
fact of these facts (although I think that at least “1” and “3” should 
be given up). 

What I now want to do is to look at some basic theories of relative 
share determination and see what predictions they make about the 
effects of technological innovation on shares. We can then see whether 
the particular predictions are conformable to the facts and if this is 
true of more than one model whether they ever make different predic- 
tions that do enable us to distinguish their competing claims. My list 
of theories to be considered is completely nonexhaustive and for this I 
must apologize for I think it does grave injustice to many important 
contributions. However, my point is to illustrate a theme. So far I have 
avoided any attempt to come to grips with the concept of “technologi- 
cal innovation” and I shall continue this avoidance in this section of 


the paper. But as a partial explanation I regard innovation as anything 
that raises the ratio 


weighted index of output 
weighted index of input 


Due allowance being made for (1) nonconstant returns production 
functions and (2) the disentangling of embodied innovations.* 

I shall take three basic theories (or, as I would rather call them, 
frameworks for handling the relative share problem). Following prece- 
dent we shall designate these classical, neoclassical, and Kaldorian. 

A classical approach has as its main unifying features: (1) A three- 
fold division of total product between land, labor, and capital. Fixed 
proportions are assumed between labor and capital (so that marginal 
productivity theory cannot be used to disentangle their rewards) and 
substitution only takes place between land and “doses” of labor-capi- 


tal. (2) The production function is assumed to exhibit decreasing re- 
turns to scale. 


*This is a very broad use of the term innovation and follows the Schumpeterian view. 
Some of you may prefer to think of technological innovations as those embodied in non- 


human capital. But is not operational research a technological innovation and is it not 
(basically) embodied in human capital? 
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The stationary solution of this model is where the rate of profit falls 
to the rate where net accumulation is zero. This is the classical sta- 
tionary state and the time paths of the variables that we are concerned 
with are predicted to be: the rate of profit falls, the share of wage 
rises, the share of profit falls, and the share of rent rises. (We should 
note that strictly speaking the last two assumptions do not follow from 
the assumptions of the model. The rising rent share and falling profit 
share require that the marginal product curve of labor-capital doses be 
falling at a constant or increasing rate.)° 

At this level it seems clear that the predictions of the model patently 
conflict with the agreed facts of economic history. The stationary state 
does not seem to be around the corner nor has it in fact ever been. But 
of course these predictions are ceteris paribus, which in this case 
means “in the absence of technical progress.” We now superimpose 
technological innovation (without explaining the whys and wherefores 
of the mechanism). What predictions do we now get about our key 
variables? The answer will now be of the form “it all depends.” And 
crucially it will depend upon things like (1) how rapidly innovation 
pushes upwards the average and marginal productivity curves to offset 
the tendency to diminishing returns; (2) whether the innovations are 
labor-capital saving or land saving; (3) what assumptions we make 
about the labor supply adjustment function; i.e., whether real wages 
rise above subsistence in. response to an excess demand for labor. 

The classical approach, then, I would argue is compatible with the 
failure of the secular rate of profit to fall noticably, with the near con- 
stant secular wage share, etc. Now you may say that this “it all de- 
pends” view of the classical theory is really farfetched and is not in 
the spirit of the classical writers themselves.: Let us then turn to the 
neoclassical approach. 

Neoclassical models are, as their designation suggests, an extension 
of the classical analysis. The key respects in which they differ are: (1) 
They use a generalized marginal productivity approach as an explana- 
tion of all factor rewards. The capital-labor division replaces the three- 
fold classical one at the functional share level of analysis. (2) Con- 
tinuous substitution is assumed between all factors.’ (3) The assump- 
tion of diminishing returns to scale tends to be replaced by the as- 
sumption of constant returns to scale (often a specific Cobb-Douglas 

On this point, see H. Barkai, “Ricardo on Factor Prices and Income Distribution in 
a Growing Economy,” Economica, 1959. 

_ “How far the classical writers really did take seriously the approach to a stationary 
state is an interesting question. My view would be that the stagnationists were not on 
the whole to be found in the orthodox camp. 

Even if we abandon the assumption of substitution within a given activity, the as- 


sumption of many activities with different factor intensities keeps substitution in the 
model, 
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form is used). 

This approach has in common with the classical one the central 
property that movements along a production function are (at least an- 
alytically) distinguishable from shifts of that function due to innova- 
tion in the system. 

But even in the absence of technological change the assumption of 
constant returns in the production function does not pin us down to any 
relative share predictions; resources may be growing at differential rates, 
thus altering relative factor prices and inducing substitution. It is thus 
useful to specify a form of the function that makes factor shares inde- 
pendent of differential rates of factor supply. Hence, the concentration 
until recently on the Cobb-Douglas form.’ In this case, as is well 
known, the ratio of the marginal to the average product of a factor is 
constant, which means that the share of that fact is constant. 

We now allow for technological innovation, and keep within our 
stylized fact constraint of constancy of shares. This can be accounted 
for by postulating that innovations have been neutral, and the Cobb- 
Douglas underpinning makes consistent the Hicksian and Harrodian 
definitions of neutrality. Moreover, we also get out as predictions the 
constant rate of profit and (inevitably) the constancy of the capital- 
output ratio.” 

Thus (and keeping in the background of our discussion the empir- 
ical validity of our stylized facts) it seems that the Cobb-Douglas as- 
sumption of neutral innovations is not a patently false picture of the 
world. Unfortunately, there are other interpretations within the neo- 
classical framework that are equally consistent with the facts. We may 
postulate that for a given state of technology the wages share would 
rise as capital accumulates at a greater rate than labor (i.e., the elas- 
ticity of substitution is less than one), but that this bias is offset by 
technical progress which is laborsaving. We could prop up this postu- 
late with some theory of induced innovation to “economize” the rela- 
tively scarce factor. I shall come to this point in a moment. 


® Until quite recently the Cobb-Douglas form appeared to be substantiated by statisti- 
cal fitting. However, the fitted form of this function is now seen to be open to very 
basic difficulties. See, e.g., H. Phelps Brown, “The Meaning of the Fitted Cobb-Douglas 
Function,” Q.J.Z., Vol. 71. 

? The assumption of an elasticity of substitution of unity and neutral technical progress, 
unambiguous though it appears, becomes very cloudy once we introduce (1) more than 
two factors and (2) more than one sector. The first problem is that of deciding what fac- 
tors are held constant as we measure the elasticity in a pairwise manner (on this see 
J. E. Meade, A Neo-Classical Theory of Economic Growth, Appendix 1). The second 
question is more fundamental. In the absence of technical progress a shift in demand 
between sections will alter distribution even if both sectors were Cobb-Douglas but had 
different components on, say, the quantity of labor. With technical progress, neutrality 
must mean that the balance between sectors is not disturbed, Thus neutral innovations 
that fall solely in the consumption goods sector will have different results to innovations 
that fall solely on the capital goods sector. 


38 AMERICAN ECONOMIC ASSOCIATION 


The question is how do we distinguish between these two theories? 
Let us press the point a little further. Suppose we think that in fact 
labor’s share has risen. We can account for this by postulating neutral 
innovations and an elasticity of substitution of less than one. Or we 
may prefer capital-saving innovations and an elasticity of one. Or cap- 
ital-saving plus an elasticity of more than one. If we felt great 
confidence in- the meaning and statistical significance of fitted macro- 
economic production functions, we might make progress, but in the 
absence of such agreement is it possible to find predictions that differ 
and the relevant economic conditions when these different predictions 
would show up? A possibility would occur if we could identify periods 
of low or near-zero technical innovation and see whether noticeable 
changes in relative shares do occur in these periods. In the absence of 
an agreed index of innovation this seems unlikely. 

Let me now briefly turn to the Kaldorian approach. Kaldor of 
course rejects the neoclassical analysis, lock, stock, and barrel. In his 
survey of relative share models he appears to reject the classical and 
Marxian models on straight empirical grounds (although he tends to 
abstract from technical progress). His rejection of neoclassicism is not, 
as I understand it, on empirical grounds; i.e., that the predictions that 
are made are false; rather, the rejection is a priori. Be that as it may, 
in the Kaldor model relative shares depend upon the investment-out- 
put ratio and on the factor savings ratios. The investment-output ratio 
is “determined” by a technical progress function and thus innovation 
only comes into the relative share problem via its effect on this func- 
tion. The from of technical progress (i.e., its degree of neutrality) does’ 
not appear to effect the issue. The fact that both in the U.K. and the 
U.S.A. the investment ratio has undergone considerable long-period 
fluctuations in the face of near constancy of shares would persumably 
have to be explained via compensating changes in the savings functions 
although the evidence on this factor is too sketchy to enable us to 
reach any definite conclusions. 

Embodied in Kaldor’s macro theory of relative shares there is a 
micro counterpart. His micro explanation of relative shares (i.e., con- 
stancy of the wages share) rests on the assumption of a normal rate of 
profit towards which the actual rate will tend via changes in the rate of 
capital accumulation. It clearly has close affinity to the Kalecki degree 
of monopoly approach, and we can here just say a few words about the 
markup approach to relative shares and the way in which it can handle 
the question of innovation. If we stick to the constancy of shares as- 

* Recent fits of the CES production function seem more reliable statistically than the 
Cobb-Douglas fits and give elasticities of less than one. See K. J. Arrow, H. B. Chenery, 


B. S. Minhas, and R. M. Solow, ‘‘Capital-Labour Substitution and Economic Efficien- 
cies,” Rev. of Econ. and Statis., 1961. 
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sumption, then markup theories have perforce to postulate (and ex- 
plain) that technological innovation does not alter the weighted aver- 
age degree of imperfection. This presumes that we can measure market 
imperfection independently of the profit share (and thus save Kalecki 
from tautology) and that we can sort out the impact of technology 
from the total observed results. Plausible reasons come readily to hand 
to suggest that innovations may raise or lower market imperfections 
and to suggest that there is an equally strong relationship the other 
way around. 

The implied judgment in this very sketchy survey of relative share 
theories may now be made explicit. I have argued that the basic mod- 
els, from Ricardian to Kaldorian, can be made to fit the broad facts of 
history. But suppose the facts had been different, would we have re- 
jected the models? I think not. These models are really better de- 
scribed as frameworks for handling the relative skare problem and 
only make specific predictions with added restrictions. Thus, what I 
have called the neoclassical approach does not in general predict the 
course of relative shares. What it says is that the crucial influences on 
the time path will be things like the rates of growth of factor supply, 
degrees of substitutability, differences in factor intensities between sec- 
tors, technical progress. 

The central problem is of course to devise methods of sorting out 
the differential effects. Since our frameworks are so open-ended, even 
without the considerations of technical progress, it is not surprising 
that when we introduce that factor they remain so. Within the neoclas- 
sical framework, if we think that the elasticity of substitution has been 
one or less than one, then we can say that innovations have been neu- 
tral or laborsaving. What we have basically done so far is to look at 
the record of history and classify technological innovations into partic- 
ular boxes according to their effects on shares. But, if we hope to pre- 
dict the effects of innovation, we need more than taxonomy. We re- 
quire a theory of innovation or more specifically a theory of innovation 
bias. Nonetheless, at the pretheorizing or classificatory stage, we can 
make some useful subdivisions of the problem. We can for example 
differentiate innovations embodied in human capital and those em- 
bodied in nonhuman capital. We can classify into process innovations 
and product innovations. The distinction can perhaps be drawn be- 
tween (following Schumpeter) the gestation period effect and the real- 
ization effect. The question of the introduction of an innovation itself 
may be distinguished from the spread of its use throughout the system 
(the diffusion problem). And finally, we may attempt to classify inno- 

“Space prevents me considering the Marxian model, but similar conclusions would 


follow; viz., that with technical progress it is not “inevitable” that the rate of profit 
should fall, etc. 
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vations into autonomous and induced. 

This latter division may be useful in enabling us to distinguish be- 
tween two very different but confused situations: (1) the rate of in- 
vention; i.e., the rate at which potential innovations are added to the 
existing list; (2) the rate of utilization of this stock; i.e., the rate of 
innovation. 

It is arguable that we can regard “1” as truly exogenous being de- 
termined by “science” and “2” as endogenous being a function of eco- 
nomic variables. The validity of this distinction is a matter for empiri- 
cal research but there does seem to be strong presumptive evidence 
against it. Thus to the extent to which research and development ex- 
penditures are determined (on the margin) by factors like foreseeable 
changing factor scarcities, we do need to investigate the invention pro- 
duction function. 

Hicks, in his Theory of Wages, divided innovations into autonomous 
and induced and made the persuasive suggestion that the autonomous 
element could be thought of as neutral (falling manna like an equi- 
probabilistic manner) whereas induced innovations would assuredly be 
laborsaving because of the change in the wage-rental ratio. Thus over- 
all the prediction is that innovations are laborsaving. Few would dis- 
pute the point about (at least some) innovations being induced. The 
question is what is the mechanism? Many innovations appear to have 
been a direct response to what are loosely called technical bottlenecks; 
these in turn are likely to have been caused by earlier changes that 
upset the complementarity of the existing productive process. And, of 
course, the system multiplies—each change being a lagged response to 
earlier innovations. It is an open question how far technological inno- 
vations have been a response to this sort of situation and how far it 
has been a response to changes in the relative price of labor and capi- 
tal. The bottleneck to be eased may easily be within the labor group. 
We tend to think of the relative scarcity of labor and capital, but what 
of the relative scarcity of, e.g., skilled and unskilled labor? Innova- 
tions may be labor neutral but unskilled using and skilled saving, or 
vice versa. 

The trouble with the price induced laborsaving theory is twofold: 
(1) the statistical difficulties of distinguishing the effects of innovation 
from the effects of substitution; (2) (more fundamental) why should 
a rise in the wage-rental ratio induce capital intensive techniques? 

More recently Professor Fellner has argued that even without the 
negative price effect “the character of innovating activity adjusts rea- 
sonably well to basic resource positions,” which presumably means 
long-term laborsaving.** Induced neutrality is also a possibility and the 


“W. Fellner, “Two Propositions in the Theory of Induced Innovations,” Econ. Ja 
1961. 
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case for it has been argued by Mrs. Robinson. Both conclusions are 
apparently consistent with the facts, but it is difficult to conceive of a 
method of statistical testing.” 

What are we to conclude about the state of the subject matter of 
this paper? 

i. The state of economic knowledge does not enable us to predict 
the direction of impact of innovation on relative shares. 

2. There is a certain presumption that innovations have been rough- 
ly neutral in their total effect although this result is derived indirectly 
by looking at relative shares. 

3. The neutrality of innovation seems a most unlikely occurrence if 
it really were autonomous. Hence we feel that there must be some 
mechanism regulating the speed of innovation and its direction in a 
compensatory manner to adjust the relative scarcity of factors. 

But I do not wish to end on this note. I want finally to raise two 
points which I think deserve serious consideration. 

Our problem situation has been that of the impact of technological 
change—whether induced or autonomous—on relative shares between 
those peculiar lumps called labor and capital. Now leaving on one side 
for the moment all questions of statistical measurements or the correct 
relationship between our theoretical notions of profits in a production 
function and the actual numbers we use in estimation, I want to ask 
the naive question, why are we so fixated with the relative shares ques- 
tion? Some years ago Mrs. Robinson admonished the profession for its 
failure to explain relative constancy, but will that explain our compul- 
sion? Perhaps it is the welfare aspects of the problem? Let me suggest 
some of these aspects. We could believe (postulate) that the rate of 
change of our social welfare function is negative with respect to the 
share of profits. Or rather more narrowly postulate a worker’s utility 
function consisting (say) of two elements: the average real wage and 
the wage share, so that worker utility falls as the profit share rises. Is 
this a reasonable account of the world? It may be, but suppose for ex- 
ample that the increased profit share is all attributable to share owner- 
ship by workers? Would we still put the same sign on the partial de- 
rivative? 

I have raised this question of our concern with relative shares be- 
cause it leads me into my final conclusion. Let us return to those recur- 
rent subversive remarks that I mentioned at the beginning of this paper: 
recurring fears that technological innovation would be detrimental to 
the work force. As I mentioned, their basic concern was not with rela- 
tive shares. The central problem was with the effect of rapid innova- 
tion of an absolutely laborsaving nature in industries with low price 


3 Investigations at the micro level of innovation cannot throw much light on overall 
macro effects. It is these that we are concerned with in relative share discussions. 
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and income elasticities for the specific group products where there was 
high immobility of the labor force involved. That means technological 
unemployment; or more broadly, a concern with the differential effects 
of innovation on the subcomponents of the labor force. Whatever the 
collective interests, it seems clear that workers in these situations were 
hot acting against their own interest in trying to control the innovation 
rate. In this sense the problem of innovation is age-old and contempo- 
rary. Much valuable work has been done and is being done by research 
into the whole area of redundancy schemes and the general methods 
of specific type labor adjustment to changing technology. Here the 
tools of partial analysis offer great insights, are fruitful and conducive 
to the public good, and a just claim for advance in economic thinking 
even though we may not have solved the magnificent question of gen- 
eral equilibrium. 

In general, the conclusion of this paper is that in investigating the 
effects of innovation on income distribution we should investigate the 
effects on distribution within the category labor rather than between 
labor and capital. 


DISCUSSION 


Hans Brems: Professor Lancaster’s paper represents a very elegant and 
fresh approach to the theory of consumption. As one reads it, things begin to 
fall into place. Personally, I suddenly understood much better why I often 
agree with all the premises of a Consumer Reports article, yet disagree with 
its best-buy conclusion. Like Consumers Union, I understand that a unitized 
automobile body is a package of two Lancaster characteristics: first, superior 
structural rigidity but, second, considerable transmission of wheels-to-road 
noise. But structural rigidity seems to rank much higher on my preference 
scale than it does on that adopted by Consumers Union. 

Professor Lancaster defines consumption technology as the set of all possi- 
ble consumption activities. Like most good economists, Professor Lancaster 
does not stick to his own definition; so I shall feel free to try to sharpen it in 
order to bring out the almost perfect analogy between a Lancaster consump- 
tion technology and a Von Neumann or Leontief production technology. 

Skipping a rather difficult subject, let us assume all Lancaster characteristics 
to be measurable, and let there be n of them. Let there be m different con- 
sumers’ goods. Let cip be the quantity of the ith Lancaster characteristic ob- 
tained from the jth consumers’ good, where ¿ = 1,...,#,andj=1,...,™. 
Let C; be the quantity consumed of the jth consumers’ good. One may then 
define an input-output coefficient a;; as the quantity of the ith characteristic 
obtained per unit of consumption of the jth consumers’ good: 


Cis = Vij Cj. 


The coefficient a;; is called an input-output coefficient, because the consump- 
tion of the jth consumers’ good is considered an input, and the resulting 
quantity obtained of the ith characteristic is considered an output. Of such 
input-output coefficients there are clearly mn. My suggestion is to define a 
Lancaster consumption technology as simply the m times n matrix of the in- 
put-output coefficients a;;. Like a Von Neumann production technology matrix 
—but unlike a Leontief one—a Lancaster consumption technology matrix need 
not be square; indeed Lancaster himself thinks that for the United States, 
m > n. And just like a Von Neuman or an Leontief matrix, a Lancaster matrix 
may contain a large number of elements whose value is zero. After all, no miles 
per hour are obtained from the consumption of apples, and no juiciness is ob- 
tained from driving an automobile. 

Having defined a Lancaster consumption technology as the m times matrix 
of a;;, we almost automatically may define technical change as a change of the 
value of any of its elements or the addition of new elements to it. Whether or 
not technical change is also technical advance is harder to say. The replace- 
ment of subsonic airplanes by supersonic ones will raise traveling speed, a 
desirable Lancaster characteristic, but unfortunately also greatly raise the 
noise level, an undesirable one. 

Professor Lancaster claims that in his model “there is scope for technical 
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progréss in the special sense of increased consumption efficiency, even with no 
change in the nature of goods or consumption activities.” But if so, under his 
own definition there is no technical change whatsoever—let alone technical 
progress, All that is happening is that consumers choose more intelligently 
from the same set of possible consumption activities. Progress it is, but not 
technical progress. 

Turning now to the technology of production rather than consumption, a 
prominent problem, to which both Professor Fellner and Professor Corry have 
an affirmative answer, is whether or not technical progress is induced. My own 
feeling is that this problem really has two distinct parts: an easier one and a 
more difficult one. The difficult one is whether or not the making of technical 
progress is induced; the easier one is whether or not the adoption of technical - 
progress, once made, is induced. It is, perhaps, typical of our research 
strategy that we all seem to be attacking head-on the difficult part, often 
without even seeing the easier part. The reason we do not see it, I suspect, 
is that in their original forms neither the neo-Keynesian nor the neoclassical 
growth models came to grips with embodied technical progress. These 
models were net models in the sense that saving, investment, and output 
were always net saving, net investment, and net output. But once embodied 
technical progress is faced squarely, retirement of durable producers’ goods 
moves into prominence, and a gross model will have to be formulated, 
for now technical progress simply cannot be adopted by a firm until the firm 
retires its durable producers’ goods and replaces them with new advanced 
ones. In short, it is not enough for a firm to make technical progress; the firm 
must also adopt it; and there must be an optimum time rate at which to do so. 
Producers’ goods should not be retired too soon, or the cost of acquiring them 
occurs too frequently. They should not be retired too late either, or they put 
their owner at a competitive disadvantaged vis-a-vis firms, actual or potential, 
owning newer more advanced producers’ goods. When exactly should produc- 
ers’ goods be retired? Intuition tells us that the higher the rate of interest, the 
more urgent it becomes to save capital cost by lengthening the useful life of 
producers’ goods. Our intuition may easily be confirmed by formal rigor. 

Having established the relationship between rate of interest and optimum 
useful life of producers’ goods, we conclude that whether the making of tech- 
nical progress is induced or not, the adoption of it surely is. Two economies 
facing the same technical progress will) adopt it at different speeds as long as 
their interest rates differ. The low-rate-of-interest economy will adopt the 
same technical progress faster than will the high-rate-of-interest economy. 
Empirically this result makes good sense. It is well known that in some indus- 
tries of the capital-short underdeveloped economies the useful life of plant and 
equipment is much longer than in the corresponding industries of the capital- 
rich developed economies, and observers from the latter are often struck by 
the antiquated equipment still in use in the former economies. Observations 
like that can be explained only by vintage models of growth, not mentioned in 
any of our three papers. Setting out the easier theory of induced adoption of 
technical progress, however, should keep no one from devoting himself, as 
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Professors Fellner and Corry have done, to the more difficult job of construct- 
ing a theory of induced making of technical progress. 


Joun S. CHIPMAN: In discussing Professor Lancaster’s paper I feel like 
one of his inefficient consumers, since one of the characteristics of his prod- 
uct is an as yet unpublished article to which I have not had access. I hope 
he will forgive me, therefore, if I raise points which he may have settled in 
that paper. 

The essential idea underlying Lancaster’s approach is an old one going 
back to Menger, but it has either been expressed somewhat vaguely or dif- 
ferently, or when formulated in Lancaster’s express terms has never formed 
a central part of conventional theory. Perhaps the first explicit treatment 
of a product as a bundle of attributes or characteristics is to be found in 
the formulation of the famous diet problem by Jerome Cornfield in 1941 and 
George Stigler in 1945. The concept was used again in 1954 by Kenneth 
May, who was mainly concerned with explaining how it might serve to re- 
veal a possible source of intransitivity. The idea appears in the writings of 
Chamberlin (1933), Brems (1951), Hofsten (1952),Theil (1953), Houthakker 
(1953), Stone (1956), V. Smith (1959), and Adelman and Griliches (1961). It 
must be admitted, however, that none of these earlier developments made 
much of a dent on consumption theory. In showing how such a dent can 
be made, Lancaster must be congratulated for introducing an idea which 
is original, promising, and thoroughly sound. 

While Lancaster leaves it open whether the number of characteristics is 
greater or less than the number of products, I think that the interesting and. 
fruitful hypothesis is that it is less. Let us consider some of the implications 
of this for conventional theory. Utility is a function of the quantities of the 
m characteristics: U=g(, Y% ** * , Ym). The jth product being a bundle 
or column vector {41;, oj, - * * , @mj} of characteristics, the amount of each 
characteristic can be expressed as a quantity index, i.e., a weighted average 


n 
y: = 23 Qijhj 


j=l 


of consumption levels. In terms of the latter the conventional utility func- 
tion becomes 


n n n 
U = ftn 2, +++, %) =g (x tti Dy ayt" t, Dy ansas) 
j=l 


j=l j=1 


or U=f(«) = g(Ax) = g(y) in matrix notation. If m<n (fewer characteristics 
than products) then the indifference surfaces in the n-dimensional commod- 
ity space are ruled, containing (#—m)-dimensional flats; that is, the Lan- 
casterian utility function has some built-in perfect substitutability. This is 
entirely analogous to what is variously called Samuelson’s substitution 
theorem or nonsubstitution theorem in production: here, if the number of 
factors is less than the number of products, the transformation surface will 
be ruled. Thus, Lancaster’s approach does for consumption theory much 
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the same kind of thing as the approach of Heckscher and Ohlin has done for 
production theory. 

These considerations give rise to important consequences for general 
equilibrium theory: if the number of characteristics exceeds or equals the 
number of factors of production, there is a theoretical presumption in favor 
of a corner solution (particularly if tastes are similar), in which case we 
may expect (contrary to Lancaster’s claim) that the number of commodities 
produced will turn out to be equal to the number of characteristics. Con- 
versely, if the number of factors exceeds the number of characteristics, the 
taste pattern may be expected to exert a dominant influence on equilibrium 
prices. Numbers of characteristics and numbers of factors become the two 
blades of Marshall’s scissors. 

Lancaster’s approach is quite similar in one respect to the theory of 
separable utility developed by Sono (1945), Leontief (1947), Strotz (1957), 
Rajaoja (1958), and Gorman (1959). Both approaches have the property 
that 


U = f(t, #2, +++, En) = g(h(x), haka), © + +, Mm(x)). 


The simplification introduced by separability is to restrict the arguments 
of each function k; to a separate group of commodities, whereas Lancaster’s 
simplification is to make each A; a linear function of quantities of all the 
commodities. The old assumption of independent utilities is—it should be 
noted-~a special case of both. 

Lancaster relies heavily on the monotonicity assumption: y'> y” implies 
g(y’) > g(y’’). Indeed this seems to make more sense than the corresponding 
assumption in terms of commodities (%’>4’’ implies f(x’) >f(#’’)), though 
the latter is implied by the former as long as aij20 and 


> ay $ 0. 


j=l 


This plus the linearity give rise to the appealing twofold nature of choice in 
his scheme: first find the efficient set and then choose the optimal bundle 
from this set. The same analysis could be carried out in the commodity 
space, since the slope of the flat subsets of the indifference surfaces depend 
only on A and not on g. I feel there is one respect, however, in which the 
analogy with production theory has been overdrawn. Lancaster appears 
to take it for granted that the coefficients ay relating characteristics levels 
to product levels are the same for all consumers, but that the utility func- 
tions g(y) describe the “private choice” of different individuals. This may 
well be, but it is a postulate and not a consequence of Lancaster’s scheme, 
and should be stated as such. Further, it could be and deserves to be tested. 
In the meantime I shall remain a little anxious, lest on Professor Lan- 
caster’s authority the Consumers Union should advise me to conform to 
Stigler’s éfficient diet consisting largely of navy beans and tapioca. 
Coming to Professor Fellner’s paper, I am once again handicapped by the 
fact that he builds on results contained in an article by Samuelson which 
(as of yesterday) has not yet appeared. What strikes me as the most intereste 
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ing problem in his discussion, raised also by Professor Corry, is the question 
of whether innovations have the effect of counteracting the favorable influ- 
ence of capital accumulation on wages. I rather tend to agree with Professor 
Corry that too much attention has been paid to labor’s relative share rather 
than to the wage rate or (under conditions of inflexible wages) unemploy- 
ment. One aspect of this problem which I have not seen discussed is this: 
if there are two factors of production (labor and capital) and constant 
returns to scale, and if there are positive marginal products and diminishing 
returns to each factor, then an increase in capital necessarily raises the 
marginal product of labor; for if the production function is Q= F(L, K) then 
by Euler’s theorem we have FrL-+FgK =Q, and differentiating this iden- 
tity with respect to K we obtain FrgL+FggK=0, hence diminishing 
marginal productivity Fxx<0 and positive employments of the factors 
implies Fzg>0; i.e., a rise in capital must increase the marginal product of 
labor. Whether this carries over to the case of more than two factors (as- 
suming a strictly quasi-concave production function) appears to be an open 
question. If it does not, then clearly the kind of one- and two-sector models 
that have been so much in vogue recently must be regarded as hiding one 
of the most interesting aspects of the situation. But within the framework 
of a two-factor model it is clear that one must invoke innovation rather 
than simply capital accumulation in order to find a mechanism for counter- 
acting a rising trend in real wages. 


TIBOR Scrrovsky: Before I would comment on Dr. Corry’s paper, which is 
what I am supposed to comment upon, I should just like to say how much I 
welcome Professor Lancaster’s new approach to the theory of consumer’s de- 
mand. There is nothing more frustrating than to watch, and watch silently, 
the stupid way in which some people squander their money and get little to 
show for it. I used to be told that I may not even criticize them, since all they 
were doing was to spend money their own way, and I as an economist must 
respect the other consumer’s sovereignty. Now Professor Lancaster has re- 
lieved my frustration. At last I can look down my nose, without a pang of 
professional conscience, upon the sorry mess some people make of the noble 
art of spending money. Now I can respect the poor sucker’s sovereignty and 
still criticize him for his inefficiency in catering to his own sovereign tastes. 
Another advantage of the new approach is that at long last we can embrace 
and accept as an equal a much maligned and looked-down upon colleague, 
the home economist. It is now clear that her work is no more humble, no 
more lowly, than that of the management scientist and the operations 
researcher. 

This is genuine advance; but, like most advances, it has been obtained at a 
cost. Before Lancaster we not only called a spade a spade but could actually 
count the number of spades produced and consumed. From now onwards, we 
shall have to measure the supply of and demand for digging characteristics; 
and I do not look forward to studying and having to learn the ingenious new 
statistical techniques that will soon be developed for measuring the production 
and consumption of this or that consumer characteristic or vector of consumer 
characteristics. All this is part of a general trend. We have a new and better 
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consumption function to explain the functional relation between such nonob- 
servable and nonmeasurable variables as permanent income and permanent 
consumption; we have a new and better theory of money the better to explain 
the demand, not for money, but for that fluid and slippery thing, liquidity. 

Let me now come to Professor Corry’s paper. It is a very thoughtful paper; 
but I am not quite certain I know what his main concern is, Is he trying to 
explain the relative constancy of income shares or does he want to choose the 
best among competing theories of income distribution? He rightly points out 
that none of these is contradicted by the constancy of income shares, because 
none explains it. Each needs some additional assumptions to explain this con- 
stancy; and the only difference between competing distribution theories is that 
the additional assumptions needed by some are more fancy than those needed 
by others. 

The one explanation Dr. Corry himself offers to explain the relative con- 
stancy of income shares is the inverse relation between price and quantity, be- 
tween the price and quantity of labor and the price and quantity of capital. 
Here I should like to point out that the two are inversely related only when 
the disturbance comes from the supply side. Only a shift in the supply curve 
will cause price and quantity to move in opposite directions. A shift in de- 
mand will cause them to move in the same direction. What is also needed, 
therefore, is an argument or proof that disturbance always comes from the 
supply side. This, as far as I know, has not yet been supplied; although there 
is a new theory of innovation that presents all innovation as equivalent to an 
increase in the supply either of labor or of capital. 

As to the choice between alternative theories of income distribution, to my 
mind, differences in the degree of fanciness of the additional assumptions 
needed are a valid criterion of choice. Is not an important reason why we pre- 
fer the heliocentric to the geocentric theory of the universe that an elliptical 
orbit of the planets is less fancy than a cycloidal one? 

I should like to submit in the same spirit that the theory of innovation-bias 
needed to explain the constancy of income shares in the framework of the neo- 
classical theory of income distribution is considerably more fancy and less be- 
lievable than some of the alternative additional assumptions, In this connec- 
tion, I should also like to draw attention to an exceptionally simple and non- 
fancy “addition assumption” that Dr. Corry has ignored and I too have ig- 
nored when, some time ago, I wrote on a related subject. I am referring to the 
Pigou effect. We now know that this is too weak to eliminate Keynesian un- 
deremployment equilibrium; but it is strong enough to maintain an approxi- 
mate long-run stability in the asset-to-income ratio, which is a first cousin to 
the capital-output ratio. Professor Modigliani has done a lot of work on this 
in connection with his work on the consumption function; and especially his 
latest article, soon to be published in Econometrica, argues persuasively that 
the consumer’s wish to keep his asset holdings in a certain relation to his in- 
come is a more important stabilizing force than the corresponding forces on 
the production side. If Modigliani is right, and I for one am willing to believe 
that he is right, and that it is the behavior of households that keeps constant 
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the ratio of assets to income, then it becomes child’s play to explain the long- 
run stability of income shares. All you still need, then, is something to explain, 
say, the stability of the rate of return on capital. This is quite likely to be 
maintained by appropriate changes in the rate of capital accumulation. 

Should this turn out to be not only a simple but also a valid explanation, we 
would have a macroeconomic theory of income distribution that would 
definitely not be neoclassical but neither could it be called Kaldorian. Expla- 
nations of this kind seem to me not only the least fancy but also the most 
promising, because the stability and regularity of group behavior is probably 
the greatest in the case of households. 


CAPITAL THEORY: TECHNICAL PROGRESS AND 
CAPITAL STRUCTURE 


SOURCES OF MEASURED PRODUCTIVITY CHANGE: 
CAPITAL INPUT* 


By Zvi Griiicurs, University af Chicago 
and DALE W. JorcENSON, University of California, Berkeley 


I. Introduction 


In accord with the general theme, “Technical Progress and Capital 
Structure,” the purpose of this paper is to study the relationship be- 
tween the structure of capital and measured productivity change. Our 
first objective is to develop capital theoretic methods for the measure- 
ment of capital input. We apply these methods to the measurement of 
capital input in the U.S. private domestic economy, 1929-64. We then 
present evidence on the role of changes in the structure of capital in 
the explanation of measured changes in total factor productivity. In 
previous studies the effects of changes in the structure of capital have 
not been properly accounted for, giving rise to significant errors of 
measurement. Our conclusion is that such errors are an important 
source of measured productivity change. As a consequence the propor- 
tion of growth in output assigned to the residual, our ignorance, or 
advance of knowledge has been substantially overstated. 


TI. Capital Theory and Productivity Measurement 


If capital services were bought and sold by distinct economic units in 
the same way as labor services, there would be no conceptual or em- 
pirical difference between the construction of a quantity index of total 
capital input and the construction of the corresponding index of total 
labor input. Beginning with data on the value of transactions in each 
type of capital service, this value could be separated into a price of 
capital service or rental and a quantity of capital service in, say, 
machine-hours. A quantity index of total capital input would be con- 
structed from the quantities of each type of capital service, using the 
relative shares of the rental value of each capital service in the rental 
value of all capital services as weights. 

The measurement of capital services is less straightforward than the 
measurement of labor services because the consumer of a capital service 
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is usually also the supplier of the service; the whole transaction is re- 
corded only in the internal accounts of individual economic units. The 
obstacles to extracting this information for purposes of economic ac- 
counting are almost insuperable; the information must be obtained by a 
relatively lengthy chain of indirect inference. First, the calculation begins 
with data on the values of transactions in new investment goods. These 
values must be separated into prices and quantities of investment 
goods. Second, the quantity of new investment goods reduced by the 
quantity of old investment goods replaced must be added to accumu- 
lated stocks. Third, the quantity of capital services corresponding to 
each stock must be calculated. 

Paralleling the calculation of quantities of capital services, beginning 
with quantities of new investment goods, the prices of capital services 
must be calculated beginning with the prices of new investment goods. 
Finally, a quantity index of total capital input must be constructed 
from the quantities of each type of capital service, using the relative 
shares of the implicit rental value of each capital service in the implicit 
rental value of all capital services as weights. The implicit rental value of 
each capital service is obtained by simply multiplying the quantity of 
that service by the corresponding price. At this final stage the construc- 
tion of a quantity index of capital input is formally identical to the 
construction of a quantity index of labor input. The chief difference 
between the construction of price and quantity indexes of capital input 
and any other aggregation problem is in the circuitous route by which 
the necessary data are obtained. 

To represent the capital accounts that provide the basis for measuring 
capital input, we introduce the following notation: 


Jj-—quantity of output of the kth investment good, 
K,-—quantity of input of the kth capital service, 
qx—price of the kth investment goods, 

px—price of the kth capital service. 


We assume that the proportion of an investment replaced in a given 
interval of time declines exponentially over time. A theoretical justi- 
fication for this assumption is that replacement of investment goods is 
a recurrent event. Under this assumption the cumulated stock of past 
investments in the kth capital good, net of replacements, satisfies the 
well-known relationship: 


(1) I, = Ki + Kr 


1 Here we assume that the “quantity” of a particular type of capital as an asset is propor- 
tional to its “quantity” as a service, whatever the age of the capital. If this condition is not 
satisfied, capital of each distinct age must be treated as a distinct asset and service. Output at 
each point of time consists of the usual output plus “aged” capital stock. 
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where ô; is the instantaneous rate of replacement of the kth investment 
good. Similarly, in the absence of direct taxation the price of the kth 
capital service satisfies the relationship: 


(2) = alee oe], 

Qe 
where r is the rate of return on all capital, ô+ is the rate of replacement of 
the kth investment good, and g/g, is the rate of capital gain on that 
good. Given these relationships between the price and quantity of in- 
vestment goods and the price and quantity of the corresponding capital 
services, the only data beyond values of transactions in new investment 
goods required for the construction of price and quantity indexes of 
capital input are rates of replacement for each distinct investment good 
and the rate of return on all capital. We turn now to measurement of the 
rate of return. 

First, to measure the values of output and input it is customary to 
exclude the value of capital gains from the value of input rather than to 
include the value of such gains in the value of output. This convention 
has the virtue that the value of output may be calculated directly from 
the value of transactions. Second, to measure total factor productivity, 
depreciation is frequently excluded from both input and output; this 
convention is adopted, for example, by Kendrick [12]. Exclusion of 
depreciation on capital introduces an entirely arbitrary distinction 
between labor input and capital input, since the corresponding exclusion 
of depreciation of the stock of labor services is not carried out.” To cal- 
culate the rate of return on all capital, our method is to subtract from 
the value of output plus capital gains the value of labor input and of 
replacement. This results in the rate of return multiplied by the value 
of accumulated stocks. The rate of return is calculated by dividing this 
quantity by the value of the stock.’ The implicit rental value of the 
kth capital good is: 


Ge 
(3) Pr Ky = alr + ôr = aa 
Qk 
To calculate price and quantity indexes for total capital input, the 
prices and quantities of each type of capital service are aggregated, 
using the relative shares of the implicit rental value of each capital 
service in the implicit rental value of all capital services as weights. 
We haye already noted that direct observations are usually available 
3 This point is made by Domar [6]. 
3 Domar’s procedure [6, p. 717, fn. 3] fails to correct for capital gains. Implicitly, Domar is 


assuming either no capital gains or tbat all capital gains are included in the value of output, 
whether realized or not. 


CAPITAL THEORY 53 


only for values of transactions; the separation of these values into prices 
and quantities is based on much less complete information and usually 
involves indirect inferences. An error in the separation of the value of 
new investment goods into the price and quantity of investment goods 
will result in errors in measurement of the price and quantity of invest- 
ment goods, of the price and quantity of capital services and of total 
factor productivity. To measure the bias in the rate of growth of the 
quantity of investment goods, we let Q* be the relative error in the mea- 
surement of the price of investment goods, J* the “quantity” of invest- 
ment goods output, calculated using the erroneous “price” of invest- 
ment goods, and I the actual quantity of investment goods output. 
The bias in the rate of growth of investment goods output is then: 


(4) Oe ad Genet) 


The rate of growth of this bias is negative if the rate of growth of the 

error in measurement of the price of investment goods is positive, and 

vice versa. If we let K* be the “quantity” of capital calculated using the 

erroneous “price” of investment goods and K the actual quantity of 

capital: 

Is 

ey ) ds 

Q*(s) 

The bias in the rate of growth of the quantity of capital services is then: 
K K I I 


t t 
K* = f eit) T*(s)ds = f e b(t) 


© POK CE K 
i Sa e E E 
f ee SE I(s)ds f eto] (s)ds 


which is negative of the rate of growth of the error in measurement of 
the price of investment goods is positive, and vice versa. 

To calculate the error of measurement in total factor productivity, 
we let C represent the quantity of consumption goods and L the quantity 
of labor input; second, we let vr represent the relative share of the value 
of investment goods in the value of total output and vo the relative 
share of consumption goods; finally, we let wg represent the relative 
share of the value of capital input in the value of total input and wz the 
relative share of labor. The rate of growth of total factor productivity 


‘ The following analysis summarizes a more detailed argument in [12]. 
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may be represented as: 
I c K L 
, Bite en ee | 
If we let P* represent the measured rate of growth of total factor pro- 
ductivity using the erroneous “price” of investment goods: 
Pt I* c K* L 


pte e oP 


Subtracting the first of these expressions from the second we obtain the 
bias in the rate of growth of total factor productivity: 


P P E I ] = <] 
Ee ae Wr Pe EEE ees aa! UK ee, Cee . 
Pe P rm I K* K 


Substituting expressions (5) and (4) for the biases in measured rates of 
growth of capital input and the output of investment goods, we have: 


P* P * 
(6) seca ea iG ee 
Pe P O* 
I I 
— UK 


f EEE on I(s)ds | f * (sds 


—0 —%0 


If investment and the error in measurement are growing at constant 
rates, the biases in the rates of growth of the quantity of investment 
goods produced and the quantity of capital services are equal, so that 
the net effect is equal to the rate of growth in the error in measurement 
of the price of investment goods multiplied by the difference between 
the capital share in total input and the investment share in total output. 


III. The Measurement of Capital Input 


We have demonstrated that an error in the measurement of invest- 
ment goods prices results in errors in the measurement of investment 
goods output, capital input, and total factor productivity. Roughly 
speaking, a positive bias in the rate of growth of the investment goods 
prices index results in a positive bias in the rate of growth of total factor 
productivity, provided that the share of capital in the value of input 
exceeds the share of investment in the value of output. This condition 
is fulfilled for the U.S. private domestic sector throughout the period, 


5 Domar [7, p. 587, formula 51] considers a special case of this problem in which capital “is 
imported from the outside.” This specialization is unnecessary, as suggested in the text. 
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1929-64. Hence we must examine the indexes of investment goods prices 
that underly our measurement for possible sources of bias.’ 

First, except for the price index for road construction the published 
price indexes for structures that underly the U.S. national accounts are 
indexes of the cost of input rather than the price of output. The use of 
input prices in place of output prices for structures results in an im- 
portant error of measurement. To eliminate this error it is necessary to 
use an output price index in measuring prices of both investment goods 
output and capital services input. The Bureau of Public Roads prices 
index for a “standard mile” of highway construction is such an output 
price index. The corresponding input price index behaves in a manner 
very similar to that of the input price of all of new construction.’ 
Second, the price indexes for equipment that underly the U.S. national 
accounts are based primarily on data from the wholesale price index of 
the Bureau of Labor Statistics. Since expenditures on the wholesale 
price index are less than those on the consumers’ price index, adjust- 
ments for quality change are less frequent and less detailed. To eliminate 
this source of bias, we replace the implicit deflator for producers’ dur- 
ables by the corresponding deflator for consumers’ durables. In view of 
the upward bias in the consumers’ durables price index this adjustment 
is conservative. Third, the price indexes for change in business inven- 
tories from the U.S. national accounts contain year-to-year fluctuations 
that appear to be highly implausible. To represent these movements 
more accurately, we replace the implicit deflator for change in inventories 
by the deflator for private domestic consumption. The level of this index 
generally coincides with that of the implicit deflator for change in busi- 
ness inventories; however, the fluctuations are much less than those for 
the inventory investment deflator. 

To study the relationship between the structure of capital and 
measured productivity change we begin by constructing indexes of in- 
vestment goods output and capital input without correcting for errors 
of measurement. As an initial index of investment goods output we take 
U.S. private domestic investment in constant prices as measured in the 
U.S. national product accounts. As an index of capital input we take 
the stock of capital in the private domestic sector of the U.S. economy. 
The stock of capital is the sum of land, plant, equipment, and inventories 
employed in this sector. To study the effects of errors in measurement on 
measured productivity change we weight the rate of growth of invest- 
ment by its share in U.S. private domestic output and the rate of growth 

€ All data except those for the stock of land are taken from U.S. Income and Output [15] 
and subsequent revisions of the data given there. Data on the stock of land is from Goldsmith 
[9] and subsequent revisions. 


7 See Dacy [1] on this point and for discussion of the Bureau of Public Roads index. 
8 See Griliches [11]. 
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TABLE 1 


ERRORS OF MEASUREMENT IN THE Prices oF INVESTMENT Goons AND MEASURED 
PRODUCTIVITY CHANGE 





(Annual Percentage Rates} 
1 2 3 4 5 6 7 
1930 | —47.93 2.10 —6.49 —49.77 2.50 —6.84 36 
1931 — 63.31 .23 —S5.il —62.14 64 —5.15 04 
1932 | —264.28 —1.22 —4.42 — 290.46 —.72 —5.03 61 
1933 14.92 —2.85 1.26 —2.15 —2.30 63 64 
1934 42.68 —2.64 3.26 56.53 —2.26 3.91 — .66 
1935 47.75 —1.97 5.31 50.19 —1.47 5.38 — 07 
1936 24.94 — 69 3.07 23.72 —.19 2.76 32 
1937 20.07 33 2.73 26.90 73 3.56 — .83 
1938 | —76.58 1.04 —6.82 —72.69 1.73 —6.73 — 09 
1939 31.18 — .78 3.77 30.30 —.13 3.44 33 
1940 24.89 .36 3.44 28.82 98 3.78 —.34 
1941 21.16 1.48 2.74 18.46 2.34 1.98 75 
1942 —94.83 2.55 —7.50 | —124.59 3.21 —9.81 2.30 
1943 | —67.36 — 25 —2.24 — 92.99 —.12 —3,18 93 
1944 8.61 —~1.51 .92 17.23 —1.52 1.27 —~ 35 
1945 29.63 —1.26 2.26 31.74 —1.14 2.34 — .08 
1946 61.96 — 46 10.30 65.06 — .38 10.77 — 48 
1947 —1.73 4.07 —1.68 —.50 4,29 —1.56 —.12 
1948 15.02 3.55 1.62 20.18 3.84 2.51 ~ .89 
1949 | —26.04 4.26 —5.46 —27.40 4.98 —5.92 .46 
1950 30.74 2.27 5.49 36.26 2.84 6.42 —.93 
1951 .99 4.53 —1.50 —4.64 5.74 —3.07 1.57 
1952 | —15.72 4.13 —4.09 —17.86 4.75 —4.67 58 
1953 1.17 2.79 —.79 3.40 3.21 —.59 —.21 
1954 —3.07 2.61 —1.40 2.41 3.13 —.73 —,.67 
1955 21.23 2.16 3.17 24,68 2.97 3.52 —~ 35 
1956 —1.49 3.60 —1.51 —4,54 4.77 —2.48 96 
1957 —8.11 3.18 —2.48 —7.44 3.96 —2,63 16 
1958 | —12.82 2.37 —2.78 —10.69 3.08 —2.70 —.07 
1959 17.24 1.45 2.46 20.60 2.15 2.79 — 33 
1960 —1.61 2.51 —1.14 73 3.49 —1.09 — 05 
1961 —4,80 2.22 —1.52 —4,57 3.25 —1.85 33 
1962 12.99 1.76 1.51 11.43 2.66 93 58 
1963 3.38 2.51 — .36 3.26 3.28 — .66 30 
1964 4.86 2.55 —.12 5.95 3.24 —.19 07 





1. Investment output. 

2. Capital input. 

3. Contribution of capital. f 

4. Investment output, corrected for errors in the measurement of prices. 
5. Capital input, corrected. 

6. Contribution of capital, corrected. 

7. Contribution of errors in the measurement of prices. 


of capital by its share in U.S. private domestic input. The difference is 
the contribution of capital to the measured rate of growth in total 
factor productivity. 

Rates of growth of investment goods output, capital input, and the 


, 
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rate of growth of the contribution of capital to total factor productivity 
are given in columns 1-3 of Table 1. Since errors of measurement and 
cyclical and transitory phenomena induce large and negatively serially 
correlated fluctuations in measured annual percentage changes, we will 
analyze here only the average rates of changes for the whole 1929-64 
period. During this period the average rate of growth of the contribu- 
tion to changes in total factor productivity was —.12 percent per year. 
To eliminate errors of measurement in the prices of investment goods, 
we replace our initial index of investment goods output by a new index 
of U.S. gross private domestic investment in constant prices. This index 
is calculated with the Bureau of Public Roads price index for structures, 
the consumers’ durables price index for equipment, and the private 
domestic consumption price index for change in inventories. We re- 
place our initial index of capital input by the stock of capital calculated 
with these same price indexes. Columns 4-6 of Table 1 present rates of 
growth of the alternative indexes of investment goods output, capital 
input, and the rate of growth of their contribution to total factor pro- 
ductivity. The average rate of growth of their contribution to changes 
in total factor productivity is —.25 percent per year. Finally, column 7 
gives the rate of growth of the contribution of errors in measurement 
of the prices of investment goods to measured productivity change. 
These errors account for .14 percent per year of the measured rate of 
growth of total factor productivity. 

We have outlined a method for computing the price of capital services 
in the absence of direct taxation of business income. In the presence of 
direct taxes we may distinguish between the price of capital services 
before and after taxes. The expression (2) given above for the price of 
capital services is the price after taxes. The price of capital services be- 
fore taxes is: 


1 — w 1 — uw 1— ux Gp 
M > eal rt ie = 
1—4 1i— u 1—u4 Q 











where v is the rate of direct taxation, v the proportion of return to capi- 
tal allowable as a charge against income for tax purposes, w the propor- 
tion of replacement allowable for tax purposes and x the proportion of 
capital gains included in income for tax purposes. 

We estimate the variables describing the tax structure as follows: 
The rate of direct taxation is the ratio of profits tax liability to profits 
before taxes. The proportion of the return to capital allowable for tax 
purposes is the ratio of net interest to the total return to capital. Total 
return to capital is the after tax rate of return, r, multiplied by the cur- 
rent value of capital stock. The proportion of replacement allowable for 
tax purposes is the ratio of capital consumption allowances to the cur- 
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rent value of replacement. The proportion of capital gains included in 
income is zero by the conventions of the U.S. national accounts. Given 
the value of direct taxes we estimate the after tax rate of return by sub- 
tracting from the value of output plus capital gains the value of labor 
input, replacement, and direct taxes. This results in the total return to 
capital. The rate of return is calculated by dividing this quantity by 
the current value of the stock of capital. Given data on the rate of re- 
turn and the variables describing the tax structure, we calculate the 
price of capital services before taxes for each investment good. These 
prices of capital services are used in the calculation of indexes of capital 
input. 

For the U.S. private domestic economy it is possible to distinguish 
four classes of investment goods—land, structures, equipment, and in- 
ventories. Although it is also possible to distinguish a number of sub- 
classes within each of these groupings, we will employ only the four 
major groups in calculating an index of total capital input. For each 
group we first compute a before tax service price analogous to (7). We 
then compute an index of capital input as a Divisia index’ of the services 
of land, structures, equipment, and inventories. This index may be 
compared with our initial index of capital input. In this index the rela- 
tive share of the asset value of each investment good in the value of all 
assets is used as a weight. Our index eliminates the conceptual error 
arising from the implicit assumption that service prices are proportional 
to asset prices for different investment goods.!° Similarly, we compute 
an index of investment goods output as a Divisia index of the output of 
structures, equipment, and inventories; we assume that the output of 
land as an investment good is zero for the U.S. private domestic 
economy. 

Rates of growth of Divisia indexes of capital input, investment goods 
output, and the rate of growth of the contribution to total factor pro- 
ductivity with errors in the measurement of the prices of investment 


_ ° See Divisia [3-5] and Wold [16]. The basic formula for capital stock employed throughout 
= Kut =l + 1 - Ky 


where I, is the value of gross private domestic investment for each category in constant prices. 
The initia] (1929) value of capital stock in constant prices of 1958 and the depreciation rates 
employed are as follows: . 





National Accounts Deflators Alternative Deflators 
Kiss è Krisz è 
Land 65.0 weeeieleens sas 270,000 0 270,000 0 
Structures ........... 347,622 0.0437 214,287 0.0443 
Equipment ........... 69,587 0.1394 48,065 0.1290 
Inventories ........... 48,504 0 48,504 0 


10 For examples, see Kendrick [14, p. 106] and Denison [2, pp. 97-8]; see the comments by 
Griliches [10, p. 129]. 
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TABLE 2 


Errors OF AGGREGATION AND RATE OF UTILIZATION AND MEASURED PRODUCTIVITY CHANGE 
(Annual Percentage Rates) 





1 2 3 4 5 6 7 8 
1930 — 50.54 2.90 | —7.07 -23 .16 2.45 | —6.92 | —.15 
1931 —63.13 .88 | —5.30 -16 | —7.52 43 | —5.16 | —.14 
1932 ~377.24 | —.40 | —6.69 | 1.66 | —15.43 | ~.85 | —6.56 | —.13 
1933 —5.99 | —5.39 1.44 | —.81 13.89 | —5.84 1.57 | —.13 
1934 54.13 | ~2.76 3.94 | —.03 11.44 | —3.21 4.09 | —.15 
1935 50.21 | ~2.15 5.61 | —.23 5.31 | —2.60 5.77 | —.15 
1936 23.65 | —.09 2.71 .04 11.99 | —.54 2.87 | —.16 
1937 26.97 -57 3.62 | —.07 9.57 .12 3.78 | —.16 
1938 —76.72 2.25 | —7.25 .52 5.02 1.80 | —7.10 | —.15 
1939 30.68 | —.02 3.45 | —.01 9.99 2.13 2.71 74 
1940 29.54 1,48 3.70 08 12.72 3.63 2.92 78 
1941 18.85 3.17 1.73 26 21.31 5.32 90 82 
1942 — 124.08 4,32 | —10.19 39 27.77 6.46 | --11.01 82 
1943 89.79 | —.54 | —2.91 | —.27 21.08 1.61 | —3.71 80 
1944 17.36 | —2.43 1.62 | —.35 12.78 | —.28 80 82 
1945 31.21 | ~1.62 2.49 | —.15 15.06 53 1.68 81 
1946 64.04 17 10.41 36 22.19 2.32 9.66 75 
1947 —.03 5.84 | —2.03 46 23.44 7.99 | —2.77 74 
1948 19.82 5.90 1.70 80 20.65 8.05 94 77 
1949 — 26.80 6.63 | —6.42 .50 9.31 8.78 | —7.19 77 
1950 35.98 5.28 5.46 96 13.40 7.43 4.66 79 
1951 —5.19 6.32 | —3.39 .32 23.07 8.46 | —4.20 81 
1952 —16.76 5.68 | —4.82 15 12.33 7.83 | —5.60 77 
1953 3.64 4.18 — .89 -30 8.33 6.33 | —1.64 75 
1954 2.24 4.71 | —1.31 .58 8.63 6.86 | —2.06 76 
1955 24.98 4.31 3.10 43 11.58 5.63 2.62 48 
1956 4,62 5.11 | —2.61 13 16.90 6.43 | —3.06 45 
1957 7.38 4.94 | —2.96 33 13.60 6.26 | —3.42 46 
1958 — 10.69 4.18 | —3.09 .39 9.67 5.50 | —3.56 47 
1959 20.77 3.07 2,49 30 9.53 4.39 2.03 47 
1960 -75 4.22 | —1.34 .25 9.67 5.54 | —1.80 46 
1961 —4.78 3.81 | —2.08 .23 11.00 5.12 | —2.54 47 
1962 11.69 2.81 91 .01 12.88 4.13 44 48 
1963 3.23 3.58 —.17 .11 12.08 4.90 | —1.25 48 
1964 5.85 3.56 — .32 14 11.52 4.88 — .80 48 


- 1. Investment output, Divisia index. 

2. Capital input, Divisia index. 

3. Contribution of capital, Divisia index. 

4. -Contribution of errors of aggregation and the conceptual error of assuming that service 
prices are proportional to asset prices. i 

5, Rate of return after taxes. 

6. Capital input, corrected for variations in the rate of utilization. 

7. Contribution of capital, corrected. 

8. Contribution of the conceptual error of assuming that capital services are proportional 
to capital stock for each type of asset. 


goods eliminated are presented in Table 2. These indexes eliminate errors 
of aggregation and the conceptual error of assuming that service prices 
are proportional to asset prices. With these errors removed the average 


60 AMERICAN ECONOMIC ASSOCIATION 


rate of growth of the contribution of capital to changes in total factor 
productivity is —.49 percent per year. Thus such errors contribute .23 
percent per year to the measured rate of growth of total factor produc- 
tivity. A by-product of the computation of the Divisia index of capital 
input is an estimate of the rate of return after taxes in the U.S. private 
domestic economy. For completeness this rate of return is presented in 
column 5 of Table 2. : 

Up to this point we have assumed that capital services are propor- 
tional to capital stock for each type of asset. Adjustment of data on capi- 
tal stock for variation in rates of utilization is essential if compara- 
bility of data on labor and capital services is to be preserved. Fortunately, 
relatively good data on the trend of hours per machine are available for 
electric motors in the manufacturing sector.” The relative utilization of 
electric motors provides an indicator of the relative utilization of capital 
in the manufacturing sector, since electric motors are the predominant 
source of direct power. We assume that the relative utilization of capital 
for the U.S. private domestic economy is the same as that for the manu- 
facturing sector. When better data become available one should be able 
to improve upon this assumption. 

The rate of growth of investment goods output is unchanged in cor- 
recting capital input for variations in the rate of utilization of capital 
stock. The rate of growth of capital input after this correction is pre- 
sented in column 6 of Table 2. The rate of growth of the contribution of 
capital to changes in total factor productivity after correction is pre- 
sented in column 7, The estimated average rate of growth of the con- 
tribution of capital is now —.94 percent per year, the conceptual error 
of assuming that capital service is proportional to capital stock account- 
ing for .45 percent per year of the measured rate of growth of total 
factor productivity. 


IV. Summary and Conciusion 


We have studied the relationship between the structure of capital 
and measured productivity change in the U.S. private domestic econ- 
omy, 1929-64, and found that errors in measurement of the contribution 
of capital account for a substantial proportion of measured changes in 
total factor productivity. The total error in the measurement of total 
factor productivity from this source is .82 percent per year. Of this 
total .14 percent per year is due to errors in the measurement of prices 
of investment goods. Errors in aggregation and the conceptual error of 
assuming that service prices are proportional to asset prices account for 
.23 percent per year. The conceptual error of assuming that capital ser- 

1 See Foss [8]. Foss provides estimates on relative utilization only for 1929 and 1954. These 


have been updated to 1962 for this study. Thus, they catch only the trend in relative utiliza- 
tion and make no allowance for the shorter run cyclical fluctuations. 
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vices are proportional to capital stock for each type of asset accounts for 
45 percent per year.” 

The total error of measurement of the contribution of capital of .82 
percent per year may be compared with Denison’s average rate of 
growth of output per unit of input for the U.S. economy, 1929-57, of 
.93 percent per year. Denison’s figure is corrected for errors in the mea- 
surement of labor services, but not for errors in the measurement of the 
contribution of capital. For the 1929-57 period, Denison’s corrections 
for errors in the measurement of labor services amount to .77 per year. 
The effects of errors in the measurement of the contribution of capital 
we have studied are, if anything, slightly greater. Of course, our figures 
are not strictly comparable with those of Denison either in coverage or 
time span. Nevertheless, our results suggest that the residual, our ig- 
norance, or advance of knowledge has been substantially overstated, 
even by Denison. 

In explaining economic growth we suggest greater reliance than here- 
tofore on the twin pillars of human and nonhuman capital, each sup- 
porting an important part of the capital structure. Perhaps the day is 
not far off when economists can remove the intellectual scaffolding of 
technical change altogether. 

8 Since some of these corrections are based on fragmentary evidence, all of these numbers 


should be taken only as indications of the probable orders of magnitude of the various errors, 
We need more research and better data for more precise estimates. 
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TOWARD A THEORY OF INVENTIVE ACTIVITY 
AND CAPITAL ACCUMULATION* 


By KARL SHELL 
Massachusetts Institute of Technology 


I. Introduction 


In at least two recent models of economic growth, the rate of techni- 
cal change depends upon other economic variables. The first, a model 
introduced by Kaldor [3] [4] [5], assumes a positive relationship (the 
technical progress function) between relative changes in productivity 
per worker and relative changes in gross investment. The technical pro- 
gress function is an eclectic amalgam summarizing basic technical and 
institutional forces in a free enterprise economy. Kaldor takes the 
Schumpeterian view that the creation of new ideas largely occurs at 
an autonomous rate, but that the implementation of these new tech- 
niques by entrepreneurs can be explained by economic phenomena. 
Obviously, if the implementation of a new technique requires new capi- 
tal equipment as opposed to mere organizational change, increased pro- 
ductivity can only be transmitted through new (gross) investment. In 
addition, Kaldor argues that for a capitalist economy the higher the 
relative rate of gross investment the higher the degree of “technical 
dynamism.” Technical dynamism is a mass measure of entrepreneurial 
psychology including the readiness to adopt new methods of production. 

. In the second model with endogenous technical change, Arrow [1] 
concentrates upon the relation between learning and experience. Eco- 
nomic learning results in higher productivity, while cumulative gross 
investment is the measure of economic experience. Therefore, in refining 
the technical progress function, Arrow explicitly postulates that produc- 
tivity per worker is determined by accumulated gross investment. The 
production of new technical knowledge (invention) and the transmission 
and application of that knowledge (innovation) are treated as by- 
products in the production and adoption of new capital goods. 

While it is doubtlessly true that technical change is related to gross 
investment both as a by-product of capital goods production and as a 
vehicle for embodying new techniques in new capital equipment, it is 
also true that the rate of production of technical knowledge can be in- 
creased by increasing the allocation of economic resources explicitly 
devoted to inventive activity. 


* Research for this paper was supported in part by National Science Foundation Grant 
GS-95, “Economic Growth of the United States.” j 
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At least two peculiar properties of technical knowledge require 
special study. First, technical knowledge can be used by many eco- 
nomic units without altering its character. Thus, for the economy in 
which technical knowledge is a commodity, the basic premises of the 
classical welfare economics are violated, and the optimality of the 
competitive mechanism is not assured. Typically, technical knowledge is 
very durable and the cost of transmission is small in comparison to the 
cost of production. Second, at least on the microeconomic level, the 
inventive process is characterized by extreme riskiness.! 


Il. The Model 


I have argued that increases in technical knowledge are fundamentally 
related to the amount of resources explicitly devoted to inventive ac- 
tivity. In order to study the respective roles of invention and invest- 
ment in economic growth, I assume that current aggregate output Y(#) 
is determined by the relation 


a. s Y) = F[AQ, KO, 10), 


where A(#) and K(#) denote the current levels of the stocks of technical 
knowledge and physical capital, respectively; L(t) denotes the current 
size of the labor force inelastically offered for employment.” 

The growth in the stock of technical knowledge satisfies the differen- 
tial equation 


(2) l A(t) = cal) Y (i) — pA, 


where 0<a(#) <1 is the fraction of output currently devoted to inven- 
tion and 0<o<1 is the fraction of inventions that are “successful.” 
For the case where p is positive, equation (2) should be understood as a 
long-run approximation to processes not explicitly treated in the model. 
For example, decay in technical knowledge is observed because of the 
imperfect transmission of technical information from one generation of 
the labor force to the next. 

If capital is subject to evaporative decay at the given technical rate 
p>O, then : 


« (3) KO = sH — a®) VO — eKO, 


where 0<s(A(1—a(f) <1 is the fraction of output currently devoted to 
investment. 


1 Cf., e.g., [8], especially Arrow’s contribution on pp. 609-25. 

2 J treat the one-sector model for ease of exposition. This implies that the production possi- 
bility frontier is a hyperplane in the consumption-investment-invention space. If the model’ 
is disaggregated to two or three sectors, then the frontier can possess greater curvature. Also 
notice that increases in efficiency are shared ii all vintages of capital and labor, . 
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III. A Stylized Economy 


In the United States, intervention in behalf of inventive activity has 
taken two basic forms: (1) the establishment of a legal device, the pa- 
tent, designed to bestow property rights on certain of the outputs of the 
inventive process; (2) direct nonmarket support of research and de- 
velopment. The universities and the Department of Agriculture, for 
example, have contributed to our economy in the second role. Re- 
cently the Department of Commerce has initiated industrial research 
programs modeled after the programs of the agricultural research sta- 
tions, while the Department of Defense favors the device of contracting 
research tasks to private enterprises on a cost-plus-fixed-fee basis. 

Consider a model economy in which production is undertaken by 
many individual firms. The level of technical knowledge enters each 
firm’s production function as a pure public good of production. Hence, 
the competitive price of invention is zero—suggesting the desirability 
of social intervention in the market process. Assume that the only form 
of intervention is the imposition of a tax upon output at a given con- 
stant rate 0<a<1, the proceeds of which are used to support invention. 
The private sector saves (and invests in capital accumulation) the con- 
stant fraction 0<s<1 of disposable income. 

I assume that the production function given in (1) exhibits constant 
returns in capital and labor and consequently increasing returns in all 
three factors. Then if the special assumption is made that there are con- 
stant returns to (Hicks-neutral) technical knowledge,‘ then (1) can be 
rewritten as 


(4) y= Af); 


where lower-case letters denote quantities per worker and f(k) is 
shorthand for F(k, 1). f(-) is twice-continuously differentiable with 
f(k) >0, f'(k) >0, f(k) <0 for 0<k< œ; f(0)=0, (2) = æ, f'(0) =, 
f'(#)=0. For simplicity, I assume that there is no change in the labor 
force, thus setting L=1 and writing 


(5) A = acy — pA, 
(6) k= s(1 — a)y — uk. 
From (4) and (5), £ =0 if and only if 


3 In practical applications, the distinction between private and public goods is fuzzy. What 
is considered to be a public good under one set of legal and social arrangements may be con- 
sidered to be a private good under a different set of arrangements. In choosing among differing 
arrangements, society should include in its calculation the buying and selling costs that they 
imply. 

P Qualitative long-run behavior does not depend upon this special assumption. It does allow 
a simple aggregation congenial to the competitive hypothesis: Y=2,; Y;= AZ; F(K;, L;) where, 
for example, K; is the quantity of capital employed by the jth firm. 
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p 
(7) {p= 
ac 
Call the unique solution to (7) k°. But from (4) and (6), &=0 if and 


only if 


(8) ax 


A = —— >: 
s(1 — a)f(R) 
which yields 


dk 


k=0 s(t — aire) 


The laws of motion for the stylized economy are shown in the phase 
diagram below. To verify that (A°, k°), the unique solution to (7) and 


(2) _ #f® kf 


A 





(0) 


k 


(8), is a saddlepoint, solve the characteristic equation for the linear 
Taylor approximation to (5) and (6) about (4°, k?). The characteristic 
roots are real and opposite in sign, guaranteeing that (4°, k?) is a local 
saddlepoint. Twice-continuous differentiability of f(-) then guarantees 
that (A°, k?) isa global saddlepoint. Notice that for initial endowments 
sufficiently large (small), the stylized economy explodes (decays).5 

š In the multisector model, it is possible that there are many equilibrium points. Some would 
be saddlepoints; the others would be stable or surrounded by limit cycles. See [10]. Global 
stability is an interesting property for a descriptive growth model but should not be thought 


to be essential. In fact, Maruyama [7] argues that social systems are basically morphogenetic 
rather than morphostatic. 
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IV. The Controlled Economy 


In what follows, it will be convenient to assume that equation (1) 
‘can be rewritten as 


(9) y = g(A, k), 


where g(-) is an increasing strictly concave function of A and k. This 
assumption is made in order to avoid complications by insuring that the 
usual necessary conditions for optimality are also sufficient conditions. 
Suppose that the economic planning board desires to maximize the sum 
of future discounted utility (of per capita consumption) 


(10) f ° U[c(t) ]e-**dt. 


subject to given initial endowments A (0) = Ao, (0) = ko, and technology 
given by (5), (6), (9). U[c(#)] is the utility of consumption at time #, 
with U'[c]>0, U” [c] <0 for 0<c<, U’[0J=~0, U’[o]=0. 5>0 is 
the (constant) pure rate of social discount. For simplicity, set L(f)=1. 

Because the marginal utility of consumption is infinitely large when 
consumption is zero, consumption must be everywhere positive on the 
optimal program. Further assume that the initial endowments (Ao, ko) 
are sufficiently small that the optimal program will never be specialized 
to consumption. A feasible consumption program {c(/):0<i< œ } satis- 
fying (5), (6), and (9) is optimal® if, and only if, there exist continuous 
functions g(¢) and v(t) such that 


(11) g= (+ B)g — max (CA vo)gn(A, k), 
(12) ù =-(ô + p)v — max (g, v0)ga(A, k), 
(13) lim g@e—* = lim o(f)e** = 0, 


where 0<a(#) <1 and 0<s(é) <1 are chosen at each instant to maximize 
(14) U[ (1 — s)(1 — a)g(A, &)] + {gs(1 — a) + vac} g(A, k). 


If utility is the numeraire, then q and v are the social demand prices 
for investment and invention, respectively. Conditions (11) and (12) 
imply that the planning board has perfect foresight with respect to 
marginal products. Transversality condition (13) requires the present 
value of a unit of future investment or invention to become small as ` 
the future date becomes distant. Expression (14) is simply the certainty 


* CE. [9], especially theorem 7, p. 69, and pp. 188-91, 298-300. 
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equivalent of the imputed value of gross national product. Maximization 
of (14) implies that if U’=q>v0 then a=0, and if U’=v0>q then s=0. 
Further if the certainty equivalent net marginal products are equal, 
oga—p=gr—p, then g=ve. 

Notice that (11) and (12) have a special interpretation in a decen- 
tralized economy in which factorsarerewarded by their marginal products. 
From (11), for example, the change in the demand price of investment 
should be such as to compensate the representative rentier for ‘“‘ab- 
stinence” and depreciation loss net of rewards from the employment of 
his capital. Of course, for a simple decentralization of the economy 
treated above, condition (11) will not necessarily hold. If output is 
taxed to support invention, then private factors will not be paid their 
full marginal products. At any rate, if an optimal program exists in the 
fully controlled economy, the stocks of technical knowledge and physical 
capital will approach limiting values (A*, k*) such that og4(A*, k*)—p 
=g,(A*, k*)—y=6. The limiting value of consumption c* is given by 
c*= g(A*, k*)—pk*—pA*/o. 

It may be that the planning board treats the process of private sav- 
ing and investment in physical capital as institutionally given leaving 
the choice of {a(é):0<t<«} as the remaining policy instrument. 
Assume, for example, that private capital accumulation follows (6) 
with savings 0<s<1 a given fixed fraction of disposable income. The 
planning board desires to maximize (10) subject to given initial endow- 
ments and subject to technological and behavioral relations (5), (6), (9). 
It is implicit in this formulation that the free play of the private capital 
market does not necessarily yield a socially preferred result. There 
could be several reasons for this divergence, including the existence of 
conventional externalities and certain intrinsic impediments to borrow- 
ing and lending in a risky world.” 

In the partially controlled economy, maximization of (14) implies 
that (1—s)U’+9s>v0, or with equality if &«>0. The optimal consump- 
tion program {c(#):0<t<} in the partially controlled economy is 
such that the stocks of technical knowledge and physical capital ap- 
proach limiting values (A**, k**) where og4(A*™*, k**)—p=6. Notice 
that asymptotically the marginal products of technical knowledge are 
identical for the partially and fully controlled economies. This is a 
(long-run) dynamic generalization of the Rule of the Second Best. If, 
for example, long-run private savings are too low, then long-run inven- 
tive activity will be greater in the partially controlled economy than it 
would be in the fully controlled economy. 


7 Arrow in [8] refers to such impediments as “moral hazards,” I have found an exposition 
very similar to what follows in an unpublished paper by Arrow [2]. 
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V. Concluding Comments 


I have argued that in the study of aggregative models it is useful to 
think of technical knowledge as a public good of production, while the 
level of inventive activity (the process of production of knowledge) is 
dependent upon the amount of economic resources devoted to that 
activity. Of course, invention is a particularly risky form of social 
investment. In my model, a given fraction of inventions is “successful,” 
thus removing the difficult decision problems associated with uncer- 
tainty. Perhaps this is a legitimate approximation in a macroeconomic 
model. On the other hand, differential equation (2) represents the most 
unsatisfactory simplification in the model. A complete theory should 
explicitly treat the problems of transmission of knowledge, e.g., educa- 
tion, book publishing, etc., and its effect upon the efficiency of different 
generations of the labor force and different vintages of capital. Finally, 
the recent contribution of Kennedy [6] warns us that additions to 
technical knowledge should not be thought of as increasing efficiency 
in any specified way. That is, the “bias of technical progress,” whether 
in a stylized economy or in a planned economy, should be a subject for 
economic decision. 
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INVESTMENT IN HUMANS, TECHNOLOGICAL DIFFUSION, 
AND ECONOMIC GROWTH 


By RicwarD R. Netson, RAND Corporation 
and EDMUND S. PHELPS, Yale University 


I. Introduciton 


Most economic theorists have embraced the principle that certain 
kinds of education—the three R’s, vocational training, and higher edu- 
cation—equip a man to perform certain jobs or functions, or enable a 
man to perform a given function more effectively. The principle seems 
a sound one. Underlying it, perhaps, is the theory that education en- 
hances one’s ability to receive, decode, and understand information, 
and that information processing and interpretation is important for 
performing or learning to perform many jobs. 

In applying this principle we find it fruitful to rank jobs or functions 
according to the degree to which they require adaptation to change or 
require learning in the performance of the function. At the bottom of 
this scale are functions which are highly routinized: e.g., running a 
power saw or diagnosing a malfunction in an automobile. In these func- 
tions, the discriminations to be made and the operations based on them 
remain relatively constant over time. In the other direction on this 
scale we have, for example, innovative functions which demand keeping 
abreast of improving technology. Even a highly routinized job may 
require considerable education to master the necessary discriminations 
and skills. But probably education is especially important to those 
functions requiring adaptation to change. Here it is necessary to learn 
to follow and to understand new technological developments. 

Thus far, economic growth theory has concentrated on the role of 
education as it relates to the completely routinized job. In its usual, 
rather general form, the theory postulates a production function which 
states how maximum current output depends upon the current services 
of tangible capital goods, the current number of men performing each 
of these jobs, the current educational attainments of each of these job- 
holders, and time. To simplify matters, some analysts have specified a 
production function in which output depends upon tangible capital and 
“effective labor”; the latter is a weighted sum of the number of workers, 
the weight assigned to each worker being an increasing function of that 
worker’s educational attainment. This specification assumes that highly 
educated men are perfect substitutes for less educated men (in the 
technical sense that the marginal rate of substitution between them is 
constant). Actually, it is possible that educated men are more sub- 
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stitutable for certain capital goods than for other labor; they permit 
production with less complex machines. However, the exact specifica- 
tion of the production function does not concern us. The pertinent fea- 
ture of this kind of production function is this: The “marginal produc- 
tivity” of education, which is a function of the inputs and the current 
technology, can remain positive forever even if the technology is sta- 
tionary. In the models we shall later introduce, education has a positive 
payoff only if the technology is always improving. 

We shall consider now the importance of education for a particular 
function requiring great adaptation to change. We then propose two 
models which these considerations suggest. 


Il. The H ‘y pothesis 


We suggest that, in a technologically progressive or dynamic econ- 
omy, production management is a function requiring adaptation to 
change and that the more educated a manager is, the quicker will he be 
to introduce new techniques of production. To put the hypothesis 
simply, educated people make good innovators, so that education speeds 
the process of technological diffusion. 

Evidence for this hypothesis can be found in the experience of United 
States agriculture.’ It is clear that the farmer with a relatively high 
level of education has tended to adopt productive innovations earlier 
than the farmer with relatively little education. We submit that this is 
because the greater education of the more educated farmer has in- 
creased his ability to understand and evaluate the information on new 
products and processes disseminated by the Department of Agriculture, 
the farm journals, the radio, seed and equipment companies, and so on? 
The better educated farmer is quicker to adopt profitable new processes 
and products since, for him, the expected payoff from innovation is 
likely to be greater and the risk likely to be smaller; for he is better 
able to discriminate between promising and unpromising ideas, and 
hence less likely to make mistakes. The less educated farmer, for whom 
the information in technical journals means less, is prudent to delay the 
introduction of a new technique until he has concrete evidence of its, 
profitability, like the fact that his more educated friends have adopted 
the technique with success. 

This phenomenon, that education speeds technological diffusion, may 
take different forms outside of agriculture. In large, industrial corpora- 

1 See E. M. Rogers, Diffusion of Innovations (Free Press, 1962), especially Chap. 6. . 

2 To be sure, some of the correlation described between education and diffusion may be 
spurious. Some farmers are urdoubtedly both progressive and educated because they come 
from progressive and prosperovs farming families that could afford to give them an education. 
But there is no question tha: educated farmers do read technical, innovation-describing 


literature more than do less educated farmers—and presumably because they find it profit- 
able to do so. i 
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tions, in which there is a fine division of labor, the function of keeping 
abreast of technological improvements (though perhaps not the ultimate 
responsibility for innovation) may be assigned to scientists. In this 
case, their education is obviously important; but so too is the education 
and sophistication of top management which must make the final deci- 
sions. 

So much for our broad hypothesis and the evidence supporting it. 
We shall consider now two specific models of the process of technological 
diffusion and the role of education. 


III. Two Models of Technological Diffusion 


We shall adopt a postulate about the factor-saving character of tech- 
nical progress which permits us to speak meaningfully about the “level” 
or “index” of technology. Specifically, we suppose that technical prog- 
ress is Harrod-neutral everywhere (i.e., for all capital-labor ratios), so 
that progress can be described as purely labor-augmenting. This means 
that if output, Q, is a function of capital, K, labor, L, and time, #, the 
production function may be written 


(1) OW = FIKO, AOLO] 


In (1), the variable A(#) is our index of technology in practice. If we 
interpret (1) as a vintage production function in which K(#) is the quan- 
tity of currently purchased capital, L(#) the labor working with it, and 
Q(é) the output producible from it, then A(#) measures the best-practice 
level of technology, the average technology level “embodied” in the 
representative assortment of capital goods currently being purchased. 
Alternatively, we could suppose that all technical progress is wholly 
“disembodied” and that (1) is the “aggregate” production function for 
the firm, industry or economy and A(?) is the average index of technol- 
ogy common to all vintages of capital, old and new. 

In addition to this concept, we introduce the notion of the theoretical 
level of technology, T(t). This is defined as the best-practice level of 
technology that would prevail if technological diffusion were completely 
instantaneous. It is a measure of the stock of knowledge or body of 
techniques that is available to innovators. We shall suppose that the 
theoretical technology level advances exogenously at a constant ex- 
ponential rate \: 


(2) Tt) = To, A>O0O 


3 For an interesting essay on science policy, in which it is argued that Britain’s growth 
has suffered from a shortage of scientists in management, that too small a fraction of scientists 
are engaged in using (rather than adding to) the existing stock of knowledge, see C. F. Carter 
and B. R. Williams, “Government Scientific Policy and the Growth of the British Economy,” 
The Manchester School, Sept., 1964. 
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First model. Our first model is as simple a one as we can invent. It states 
that the time lag between the creation of a new technique and its adop- 
tion is a decreasing function of some index of average educational attain- 
ment, h, of those in a position to innovate. (We may think of % as denot- 
ing the degree of human capital intensity.) Letting w denote the lag, we 
can represent this notion as follows: 


(3) A) = T — w(A), w'(h) <0. 


The level of technology in practice equals the theoretical level of tech- 
nology w years ago, w a decreasing function of k. 
Substitution of (2) in (3) yields 


(4) A(t) = Tað 


If / is constant, two results follow from (4). First, the index of tech- 
nology in practice grows at the same rate, XA, as the index of theoretical 
technology. Second, the “level” or path of the technology in practice 
is an increasing function of 4, since an increase of % shortens the lag be- 
tween 7(#) and A(é). 

An important feature of this model is that, ceteris paribus, the return 
to education is greater the faster the theoretical level of technology has 
been advancing. As equation (5) shows, the effect upon A(#) of a mar- 
ginal increase of +% is an increasing function of M, given A(#), and is 
positive only if A>0. 

dA(t) 


5 IEL — Aw (k) Toe 
(5) a w'(h) 


= — dw'(h) A (Ù). ' 


The same property is displayed by the “marginal productivity of educa- 
tional attainment.” Using (1) and (4) we have 


(6) OW) = FIK(, Tet ~O1L()] 
Hence, 
(7) 80) = \T elt L(A [—w! (h)] Fs 


oh 
= — dw'(h) X Wage Bill. 


Thus the marginal productivity of education is an increasing function 
of X, given the current wage bill, and is positive only if \>0. This fea- 
ture is not found in the conventional treatment of education described 
at the beginning of this paper. 

This first model is not altogether satisfactory. It is unreasonable to 
suppose that the lag of the best-practice level behind the theoretical 
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level of technology is independent of the profitability of the new tech- 
niques not yet introduced. Further, it is somewhat unrealistic to sup- 
pose that an increase of educational attainments instantaneously re- 
duces the lag. In these respects, our second model is somewhat more 
realistic. 


Second model. Our second model states that the rate at which the latest, 
theoretical technology is realized in improved technological practice de- 
pends upon educational attainment and upon the gap between the 
theoretical level of technology and the level of technology in practice. 
Specifically, 


(8) A) = SHTO — AO] 
or equivalently 
y BO £03 2) = j 
(8') aw (h) | 10 | », 0)=0 (h) >0. 


According to this hypothesis, the rate of increase of the technology in 
practice (not the level) is an increasing function of education attain- 
ment and proportional to the “gap,” (T(ġ)—4())/4®. 

Some results parallel to those in the first model can be obtained if we 
again postulate exponential growth of T(#), as in (2), and constancy of 
h. First in the long run, if % is positive, the rate of increase of the level of 
technology in practice, A(#)/A(#), settles down to the value `, inde- 
pendently of the index of education attainment. The reason is this: 
if, say, the level of / is sufficiently large that A(#)/A(#) >A initially, then 
the gap narrowed; but the narrowing of the gap reduces A(#)/A(#); the 
gap continues to narrow until, in the limit, A()/A(é) has fallen to the 
value \ at which point the system is in equilibrium with a constant gap. 

Another result is that the asymptotic or equilibrium gap is a decreas- 
ing function of educational attainment. Thus increased educational 
attainment increases the path of the technology in practice in the long 
run. 

Both these results are shown by Figure 1 and by (9), which is the 
solution to our differential equation (8), given (2): 








(9) At) = (a. — To) e= + 


PHA +A 


As both (9) and Figure 1 imply, the equilibrium path of the technology 
in practice is given by 


T. ‘oe i 


(k 
(10) A*() = ah Toe; 
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FIGURE 1 


the equilibrium gap is given by 


TO- AM OD 
(11) a BD 


In a technologically stangnant economy (A=0), the gap approaches zero 
for every h>0. In a technologically progressive economy (A>0), there | 
is a positive equilibrium gap for every # and i. The equilibrium gap is | 
increasing in à and decreasing in A. 

In the first model it was seen that the marginal productivity of educa- 
tional attainment is an increasing function of A and positive only if 
A>0. That is also true of the second model in the long run (once the 
effect of an increase of % has had time to influence the level of A(ĝ as 
well as its rate of change). Equation (12) shows that the elasticity of the 
long-run equilibrium level of technology in practice, A*(é), with respect 
to k is increasing in \: 


mS eo" ao] ber 


This indicates that the payoff to increased educational attainment is 
greater the more technologically progressive is the economy. 

These are only partial models and excessively simple ones. No ma- 
chinery has been given for determining educational attainment.’ The 











4 This is done in a paper by Phelps which develops a Golden Rule of Education. It is shown 
that Golden Rule growth requires more education the more technologically progressive is the 
economy. 
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theoretical level of technology has been treated as exogenous. Finally, 
it might be useful to build a model which combines elements of both the 
first and second model: the rate of technical progress in practice may 
depend both upon the length of time during which a new technique has 
been in existence and upon its profitability. But we hope that these two 
models may be a useful starting point. 


IV. Concluding Remarks 


The general subject at this session is the relationship between capital 
structure and technological progress. Recalling that the process of 
education can be viewed as an act of investment in people that educated 
people are bearers of human capital, we see that this paper has relevance 
.to that subject. For, according to the models presented here, the rate of 
return to education is greater the more technologically progressive is 
the economy. This suggests that the progressiveness of the technology 
has implications for the optimal capital structure in the broad sense. In 
particular, it may be that society should build more human capital rela- 
tive to tangible capital the more dynamic is the technclogy. 

Another point of relevance for social investment policy may be men- 
tioned. If innovations produce externalities, because they show the way 
to imitators, then education—by its stimulation of innovation—also 
yields externalities. Hence, the-way of viewing the role of education in 
economic growth set forth here seems to indicate another possible source 
of a divergence between the private and social rate of return to educa- 
tion. 

Finally, the connection between education and growth which we have 
discussed has a significant implication for the proper analysis of eco- 
nomic growth. Our view suggests that the usual, straightforward inser- 
tion of some index of educational attainment in the production function 
may constitute a gross misspecification of the relation between education 
and the dynamics of production. , 


DISCUSSION 


Epwarp F. Denison: Professors Griliches and Jorgenson presented more 
material than they could adequately explain within their time allocation and 
more than I can discuss within mine. I must omit merited praise for originali- 
ty. I ignore several questions of general methodology. I can only assert, with- 
out explanation, that analysis of gross instead of net product necessarily con- 
veys a deceptive impression of the importance of capital in growth. 

My remarks are confined to five modifications of capital input that the au- 
thors introduce. However, one or two of these would count as contributions of 
capital what I consider contributions of advances in knowledge. I shall men- 
tion these when I come to them, but a prefatory remark about the part to be 
assigned in growth analysis to advances in knowledge is necessary. Since ad- 
vances in knowledge cannot increase national product without raising the 
marginal product of one or more factors of production, they of course disap- 
pear as a source of growth if an increase in a factor’s marginal product result- 
ing from the advance of knowledge is counted as an increase in the quantity of 
factor input. This must be what Jorgenson and Griliches mean when they sug- 
gest that with appropriate input measures they could dispense with advances 
in knowledge in explaining growth. But such a classification is uninformative 
and inconvenient; it does not correspond to the changes that have produced 
growth nor to the variables that would have to be influenced to accelerate it. 
Knowledge does advance, national income is higher than it would be if noth- 
ing had been learned since 1929, and there may be variables like the amount 
of research or like patent law that can influence the pace of advance. 

The first three modifications of capital input are simple substitutions of one 
price index for another in deflating capital formation. The authors state that 
the three together reduce the growth rate of output per unit of input by .14. 

1. O.B.E. deflators for private construction are rejected as biased because 
most of them price construction inputs and do not reflect changes in produc- 
tivity in on-site construction work. Various people have examined this bias, 
and their conclusions as to its size are divergent. Substitution of the Public 
Roads index without radical reweighting of its components introduces a rather 
extreme adjustment. It appears dubious because operations required for build- 
ing construction, which is the bulk of private construction, have so little in 
common with operations required for highway construction. 

2. To deflate producers’ durables expenditures the authors reject price in- 
dexes for producers’ durables, They substitute consumers’ durables prices. No 
reason is given for this choice. 

An argument that producers’ durables prices are biased upward must be en- 
tirely different from that used for construction. The price data available to 
O.B.E., though deficient and possibly significantly in error, measure prices, 
not input costs. Whether the deflator on balance can be assumed to have an 
upward bias rather than random error depends on the criterion adopted for 
judging appropriate behavior. I think there is no such presumption if the cri- 
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terion is the same as for other price indexes, including those for consumers’ 
durables, the crucial characteristic being that a new or different product is 
counted as the same quantity of product as existing products with the same 
cost or selling price at a common date. 

But the authors may want new types of capital goods to be equated with 
old types by their marginal products when they are put to use. If a price index . 
conforming to this criterion did or could exist, its use would lead to classifying 
output gains from the invention of new or improved capital goods as contribu- 
tions of capital rather than of advances in knowledge. Regardless of classifica- 
tion questions, there may be interest in estimating the amount by which this 
kind of technical progress raises the marginal product of capital. But substi- 
tuting a price index of consumers’ durables for a price index of producers’ du- 
rables in no way furthers the pursuit of this will-of-the-wisp. 

3. Griliches and Jorgenson deflate inventory change by the consumption 
price index. Their belief that because the implicit deflator for inventory 
change is erratic it is “highly implausible” is simply wrong. It is rightly errat- 
ic, because one year the change in inventories may consist mainly of wheat 
and the following year of half-built airplanes. The deflator for the stock of in- 
ventories is not erratic. 

4, I commend the authors’ addition of depreciation to net earnings in the 
weights used to combine components of the stock. Inclusion of depreciation in 
the weights raises the growth rate of capital input because the stock of short- 
lived equipment has increased more than the stocks of structures and invento- 
ries. The reweighting appropriately classifies as a contribution of capital the 
increasing double counting of investment in GNP. Inclusion of depreciation in 
the weights would, of course, be entirely wrong for analysis of the growth of 
net product. The authors also refer to taxes and capital gains, but I could not 
see how these changed their results. Dwellings, never mentioned, were appar- 
ently given either no weight or the same weight per dollar of stock as business 
structures. Dwellings should be included, but weighted with a lower net rate 
of return than business capital. 

5. The largest adjustment stems from the important and ingenious article 
in which Foss used data on electric power consumption to show that power- 
driven equipment in manufacturing establishments was used one-third to one- 
half more hours per year in the mid-1950’s than in 1929. Foss mentions at 
least four possible reasons. Improvement in management practice smoothed 
out production peaks during the year, better balanced equipment on the floor 
in accordance with needs, and extended continuous operation of machinery. 
Changes in equipment itself reduced downtime for repairs and also con- 
tributed to continuous operation. Shift work may have increased; it could not, 
however, explain the major part of the increase in machine hours that Foss 
found. Finally, the weight of industries in which continuous operations are im- 
portant increased. This last cause would not contribute to growth since rates 
of return at a point in time are assumed equal in different industries regardless 
of machine hours. 

Longer machine hours were not at all the consequence of increased saving 
and investment. They look to me like the result of capital-saving organization- 
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al and technical innovation, with perhaps a dash of improved quality of man- 
agement thrown in. But however we classify their effects, it is interesting to 
isolate them, Griliches and Jorgenson did so by extending the Foss series to 
1964, and treating an increase in average machine hours as equivalent to an 
equal percentage increase in capital stock. They did not eliminate the indus- 
try-shift effect, and they implicitly assumed that increased use of machinery 
neither required more expensive machinery nor more maintenance nor more 
rapid replacement; at least they mention no offsetting reductions in their esti- 
mates of the growth of capital input. 

Power-driven machinery in manufacturing, to which the data refer, is so 
small a component of total capital input that an increase in the hours it is 
used would have only a minor effect on the growth rate. To assume an in- 
crease in hours worked by power-driven machinery in nonmanufacturing in- 
dustries equal to that in manufacturing might be reasonable, although Foss 
gives enough information to permit a better estimate to be attempted. But the 
authors’ estimate of a contribution of .45 to the growth rate results from let- 
ting the tail wag the dog. They assume, with no attempt at justification, that 
the average hours worked by inventories, by structures, and by all producers’ 
durables, including such components as office furniture and restaurant equip- 
ment, increased in all industries in proportion to the increase in hours worked 
by manufacturing machinery driven by electric motors. 

Let me now try to summarize. The authors provide no estimates of the con- 
tribution of capital to growth, despite careless wording at several points in the 
paper. But their procedures imply that their adjustments would raise this con- 
tribution from an unstated base by amounts that are even larger, stated in 
percentage points, than the magnitudes they do present, which refer to the net 
effect of their changes in both GNP and capital input upon productivity. I be- 
lieve the paper conveys a misleadingly large impression of the contribution of 
capital because GNP rather than net product is analyzed, because at least the 
last of their adjustments probably is much too big, and because capital is 
credited with gains resulting not from saving and investment but from techni- 
cal and organizational progress. I regard the paper’s chief contributions as in- 
clusion of depreciation in the weighting scheme for GNP analysis and the at- 
tempt to exploit the Foss breakthrough. 


Kazuo Sato: Technical progress has been a sort of orphan in capital 
theory. Even in recent theoretical developments, technical progress has re- 
mained largely an exogenous variable. Some have attempted to introduce 
technical progress functions to rectify this state of affairs. Now Professor 
Shell attempts to make technical progress an endogenous variable by mak- 
ing the rate of technical progress an increasing function of current expendi- 
ture on inventive activity. A specific amount of scarce resources must be 
directed toward inventive activity if the stock of technology is to be ex- 
panded. The stocks of technology and physical capital enter into the pro- 
duction function in comparable capacities. The close analogy between 
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capital accumulation and augmentation of technological knowledge is the 
most interesting feature of the model, 

Shell derives implications from his aggregative model with respect to 
decentralized and controlled economies. A decentralized, free enterprise 
economy which follows the law of motion prescribed by (4), (5), and (6) 
has a stationary equilibrium with a saddlepoint instability. Hence, this 
economy either explodes or decays. On the other hand, a centrally-planned 
economy with the maximization of discounted utilities as its target chooses 
an optimal program of capital accumulation and technical progress, the 
time path of which would approach another stationary point. 

I have felt somewhat uneasy about these conclusions, though I agree 
with major premises of the model. As for the free enterprise economy, we 
have not seen a runaway growth process of the type predictable from 
Shell’s model. There has always been some modest upper limit on the rate 
of technical progress in any historical environment. As for the planned 
economy, it sounds strange for any planning board to accept a stationary 
state as its optimum, in particular when foreign economies continue to pur- 
sue a growth policy, either planned or unplanned. 

Let us have a careful look at some essential parts of Shell’s model; namely, 
his hypothesis on the generation of technical progress and the character of 
technical progress. 

For the former, it is clear that Shell has in mind a mechanism of accelerat- 
ing knowledge expansion. Equation (5) shows that the growth rate of A is 
given by 


A 
ae caf(k) — p. 


With continuing capital deepening, technology grows at an increasing rate 
without any upper bounds because f(%)= œ by assumption. If this view is 
taken, we need not worry about the specter of stagnation due to the exhaus- 
tion of new ideas. A more correct formulation must be 


A= cad — pA. 


What it states is that 100a% of total output spent on inventive activity 
would shift the production function by the amount equal to the right-hand 
side of the equation. g is the efficiency of current expenditure on inventive 
activity. Though Shell takes o as a constant, it is presumably a function of 
a and A. More expenditure on inventive activity may yield a larger shift 
of the production function only with diminishing rates in the short run. 
Hence, d0/da<0. The effect of A on ø is less clear, but we may conjecture 
that a rise in A, associated with the general improvement in education, 
tends to raise ¢, probably with an upper limit on it for fairly high levels of 
technology. It is necessary here to consider the cost-benefit comparison of 
inventive activity even if it may be undertaken exclusively by the public 
sector. If the benefit is less than cost, economic welfare is higher with no in- 
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ventive activity at all. Assume a stationary state: one dollar spent now on 
inventive activity would shift the production function permanently by e$. 
The discounted present value of this gain less depreciation is equal to 
o[1/8—p], which must exceed one for inventive activity to be economical. 
This condition determines the feasible limit of a in the short run because of 
the assumption of diminishing returns. If the effect of A onc is positive, the 
limit on a is smaller, the lower the level of technology is. If the maximum 
feasible value of æ is less than p/o, technology would in fact retrogress. 
Thus, low A, low c, and low a@ tend to reinforce themselves; a backward 
economy cannot escape from its underdeveloped state without strong 
technical aid. 

Even with this modification, however, the stationary equilibrium is still 
unstable though the rate of technical progress is now bounded. Let us recall 
now the following property of a growth model: there is a stable balanced- 
growth path if and only if technical progress is Harrod-neutral or labor- 
augmenting. In Shell’s case of a decentralized economy, we can easily see 
that the assumption of Hicks-neutral technical progress is responsible for 
its explosive property. If technical progress is purely labor-augmenting, 
there exists no stationary solution (because of its overdeterminateness). 
Instead, his stylized economy would approach a balanced growth path. 
Is there any mechanism which ensures such a transformation? 

With respect to a controlled economy, Shell prescribes an optimal pro- 
gram which makes the stocks of technology and physical capital approach 
some limiting values. I suspect that this proposition breaks down once the 
utility function takes into explicit account the negative influence of more 
advanced economies’ consumption levels. If income levels abroad continue 
to rise, is there any sane planner who can deny continuing growth and 
propose a stationary income level as a target? More serious from a technical 
point of view is that the entire result depends on the character of technical 
progress. Here again we find that if technical progress is Harrod-neutral, 
there is a balanced-growth state in which the stocks of technical knowledge 
and physical capital grow at the same rate and which satisfies the maximiz- 
ing conditions (11)-(14) with constant equilibrium prices. In this case, 
there is no stationary solution. (Let the production function be g(A, k) 
= A¢(k/A). As both ga and g, are now expressed in terms of k/A, we can 
readily see that the stationary solution from (11) and (12) is now overde- 
terminate.) It is clear that the maximand should be higher if the economy 
keeps on growing than if it converges to a stationary state, however high 
the latter level may be. If the planning board can control the degree of bias 
of technical progress, it should definitely encourage to develop labor- 
augmenting technology. 

Capital theory has had not much to say on how technical progress is 
generated within the economy. It has much less to say on how the bias of 
technical progress is determined. Is it entirely technological, or can it be 
influenced by deliberate economic decisions? Shell’s analytical findings de- 
pend essentially on this aspect of technology. Hence, I completely agree 
with Shell’s concluding remarks on these points. 
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Jack Hrrsuizirer: As a number of economists have pointed out, the con- 
cept of a “golden age’—in which current ouput and capital grow steadily at 
the same proportionate rate over time—is a generalization of the familiar idea 
of the stationary state, in which these growth rates are zero. The great appeal 
of the generalization is that, viewed from a certain perspective, the Western 
world in recent centuries has indeed experienced something like a steady rate 
of proportionate growth. It is therefore natural to employ golden-age models 
in dealing with problems of a long-range nature about technical progress and 
capital structure. 

If, however, we consider a somewhat longer sweep of history, we may well 
conclude that models of steady progress represent a naively optimistic view of 
the prospects for mankind. What has become of fabled Babylon, of ancient 
Egypt, Greece, and Rome? Leaving antiquity aside, the Black Death of the 
mid-fourteenth century, the decline of Spain from the height achieved in the 
sixteenth century, and the cessation and reversal of economic advance in Ire- 
land after 1850, confirm in a variety of ways that progress can indeed be 
forced to halt. And looking into the future, the rosy pictures of continued 
growth that we project today all lie under the threat posed by the even more 
dramatic advance in the powers of destruction. Viewing the problem histori- 
cally, then, progress may seem an ambitious goal indeed. We may be doing 
well just to survive and to conserve our heritage. 

These somewhat melancholy reflections were set in motion by reading the 
Nelson-Phelps paper, my assignment for this session, about the time of the 
great power blackout of this year. The central point of the Nelson-Phelps 
paper is that education promotes growth, not only or mainly by amplifying 
the capacity of ordinary labor, but rather by accelerating the rate at which 
entrepreneurs adapt technology-in-use to the best-practice-technology. Best- 
practice-technology, it is assumed, advances autonomously through theoretical 
researches and invention. Thus, “education speeds the process of technological 
diffusion.” The rationale is that the educated entrepreneur is better able to 
discriminate between promising and unpromising ideas. He will therefore 
lead in the adoption of good new practice; the less well-educated entrepreneur 
will find it more prudent to wait and observe the results before acting himself. 

The appeal of these arguments, for me, was somewhat shaken by the events 
of November 9. On that date, you will recall, we experienced the collapse of a 
system embodying what was certainly regarded as “best-practice-technology” 
in electricity production and distribution. Only a few backward enterprises, 
presumably run by undereducated managers, kept their inefficient operations 
going. 

One might be inclined to infer from this experience that inaction due to ig- 
norance may have a useful social function! There may be considerable peril, 
in a world of uncertainty, from too fast a rate of technological diffusion. The 
clearest example, perhaps, is in the adoption of new drugs: here a considerable 
waiting period is called for, so that undesirable side-effects upon experimental 
subjects will have time to reveal themselves. 

But rather than give ignorance any credit, I would prefer to argue that wise 
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management has two functions: the progressive and the conservative. The 
merely ignorant manager may seem conservative because, as Nelson and 
Phelps indicate, he finds it prudent to resist change. In effect, for him the sub- 
jective variance for the outcome of a new proposal swamps any expected gain. 
But by the same token, having learned only from limited personal experience, 
the uninformed manager tends to have excessive confidence, too small a sub- 
jective variance, as to the possible outcome of present policies. (Hearing of 
the blackout in the northeast, such a person is likely to say, “It couldn’t hap- 
pen to me!’’) It is precisely the role of education to provide vicarious experi- 
ence of a broader world than the individual can personally encounter. Educa- 
tion thus presents to the mind alternatives, of environment and of policy; it 
will suggest opportunities for progress, but also hazards against which protec- 
tion is required. 

The above can be summarized in two conjectured hypotheses. First, in anal- 
ogy with the lag between technology-in-use and best-practice-technology, 
there is a gap between the actual and the appropriate provision for the unusu- 
al or rarely experienced event. (The clearest instance today, certainly, is the 
almost total failure of individuals and societies to adapt to the hazard of nu- 
clear war). And second, since ignorance is at the heart of both types of fail- 
ure, we can expect education to narrow both the progress lag and the protec- 
tion gap. As one example, it is not surprising that the Jews—who over their 
history have placed extraordinary emphasis upon education, the formation of 
human capital (which is, of course, the least expropriable form of wealth)— 
have been champions at survival through every kind of hazard, as well as 
highly successful innovative entrepreneurs. 

To close these thoughts on a modestly optimistic note, although the record 
of human existence does show the ex ante failure to adapt to hazard, the gap in 
protection of which I have been speaking, it also reveals a rather remarkable 
ex post ability to adapt to the new conditions generated once the blow actually 
falls. A variety of historical studies with which I have been concerned have 
confirmed the impressive capability of human societies to recover from disas- 
ters, which John Stuart Mill had observed and commented upon. In this resil- 
ience to shock, it is reasonable to assign a considerable role to the relative in- 
vulnerability of the stock of knowledge and to the enlarged scope for applica- 
tion of informed intelligence brought into being by the catastrophe itself. This 
enhanced adaptability constitutes a hidden benefit, both private and social, of 
human capital. 


ECONOMIC DEVELOPMENT: ADVANCED 
TECHNOLOGY FOR POOR COUNTRIES 


TRANSPORT TECHNOLOGIES FOR DEVELOPING 
COUNTRIES 


By Joun R. MEYER 
Harvard University 


The problems of picking appropriate factor proportions and a suit- 
ably modern or ancient technology for productive operations in less 
developed countries have been extensively discussed. The list of those 
participating is impressive: Kuznets, Hayek, Gerschenkron, Kindle- 
berger, Hirschman, and Mahalanobis, to mention only a few. In ab- 
breviated form the issue has been stated as that of “labor intensive 
versus up-to-date technology” [4, Chap. 10]. It is, of course, conceiva- 
ble, and in a few cases perhaps even practically possible, to use rela- 
tively more labor advantageously with a modern technology. Also, an 
older piece of capital equipment may not necessarily embody an out- 
dated technology, may little affect labor requirements, and may be 
worthy of consideration mainly because of savings in capital cost. 
Similarly, a useful distinction can be drawn between the problems of 
choosing between industries with different capital requirements and 
the problem of choosing between more or less capital-oriented technol- 
ogies for performing a specific industrial or other economic function. 
In short, the problem is considerably more complex than choosing be- 
tween a labor intensive or an up-to-date technology. At a minimum, it 
would seem appropriate to distinguish between: (1) old versus new 
technologies; (2) old versus new equipment; (3) labor-oriented versus 
capital-oriented industries; and (4) labor-oriented versus capital-ori- 
ented technologies for a given industry. 

All except the third of these issues would appear relevant for trans- 
port planning in less developed countries. Even outside of transport, 
the importance of the third or “industry choice” issue can easily be ex- 
aggerated for countries that are truly in their initial stages of develop- 
ment. For such countries the planning choices are usually quite lim- 
ited: almost any conceivable or sensible plan will include some consid- 
erable emphasis on development of agriculture, transportation, con- 
struction, and public utilities (not to mention education and other so- 
cial services). Furthermore, if the country is endowed with good natu- 
ral resources, there are usually compelling reasons for developing such 
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natural resources as a means of earning badly needed foreign ex- 
change. At any rate, most (though by no means all) less developed 
countries need more transportation capacity if they are to develop eco- 
nomically. The questions, therefore, are not whether to provide more 
transport, but how much and how. 

Finding answers to these questions quite clearly involves both engi- 
neering and economics or issues very commonly formulated today 
under the headings of “operations research” or “systems analyses.” 
Furthermore, a consideration of the engineering and economic details 
strongly suggests that it is difficult to generalize the findings. In trans- 
portation, at least, some support can be found for any and all of the 
general positions that have previously been assumed on these issues of 
“labor intensity versus up-to-date technology.” Examples and counter- 
examples abound. 

In some applications, very modern technology would indeed seem to 
be justified—technology in some cases beyond the normal range of ex- 
isting commercial application in the industrialized countries. Thus, 
helicopter and vertical (or, more accurately, short-distance) take-off 
aircraft have very real applicability in certain less developed countries 
as devices for opening up new territory or uniting geographic areas 
separated by difficult water or other geographical barriers [5]. The 
role of any relatively “exotic” technology, however, is likely to be lim- 
ited to an initial period until more permanent and less costly conven- 
tional transportation, usually on the ground, becomes available. There 
is, of course, nothing startlingly new about this: it has been recognized 
for some while in Alaska, the Canadian North, and more recently in 
Algeria, Colombia, Pakistan, and Peru, among other places. 

Air transport, in fact, generally provides strong support for those 
who adhere to the position that a modern technology is best for less 
developed countries [5] [7]. Air transport of a utilitarian type often 
may have a greater relative role to play as a basic passenger mode. 
This will be particularly true if the distance between major cities is 
relatively great or the cities are separated by rugged geographic bar- 
riers, as in Colombia, for example. Furthermore, if a decision has been 
made to use air transport in some application, it very often is advanta- 
geous for a less developed country to use modern jets rather than used 
piston aircraft. This should be particularly true as the new generation 
of two-engine jets become more available. Because of much higher 
speed and simple maintenance which permits more hours of daily utili- 
zation, a modern jet normally can produce many more seat miles of 
transportation for a given dollar of initial investment than older pro- 
peller driven aircraft were able to do when new. Of course, if the pro- 
peller craft are available today at heavily depreciated prices, the capital 
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cost advantage may shift to the used propeller plane. However, any 
capital cost saving on depreciated piston aircraft is likely to be so 
small as to be offset by other savings. For example, the simpler main- 
tenance of turbine engines is a particular source of appeal and cost re- 
ductions in less developed countries. Furthermore, while flight crew 
personnel required for aircraft operation are normally available at 
lower salaries in Jess developed countries than in Europe or North 
America, these salaries are still not inconsequential, so that laborsav- 
ing remains attractive. In short, jet aircraft appear to be thoroughly 
dominant in a technological sense. Piston craft will be attractive in less 
developed countries only if opportunity costs on capital and foreign 
exchange are extremely high (which, of course, they sometimes can 
_ be) or if the route structure has a very low density and many short 
hops. (Actually, two-engine planes of post-World War II vintage re- 
equipped with turbo-prop engines—a bit of old and new—can be the 
most economic in such circumstances.) 

In the important road versus rail choice, by contrast, the adherents 
of a more labor intensive approach are likely to receive comfort. How- 
ever, to the extent trucking is considered the more up-to-date as well 
as labor intensive technology, there is some support for both views. 
Specifically, road transport would seem to have a potentially greater 
economic role (relative to railroads) in less developed countries than 
in Europe or North America [3] [5] [6]. The choice, though, is only 
very partially explained by the labor inputs required. Any advantage 
of trucks or buses over railroads in less developed countries largely de- 
rives from two factors. First, low volume densities commonly occur on 
traffic corridors in less developed countries, particularly in South 
America and Africa, and highway vehicles tend to be more economic 
than railroads under such circumstances. Second, railroading generally 
requires much more centralized and sophisticated management and 
control than trucking, and the required sophistication is not always 
found in the less developed countries. As one major consequence, the 
quality of rail services in some parts of Asia, Africa, and South Ameri- 
ca can be markedly inferior to the quality of such services available in 
Europe or North America, while the quality of truck services usually is 
not. Slow deliveries, of course, increase inventory costs which, in turn, 
further increase the total relative capital requirements of a rail system. 

Needless to say, roads will not supplant all need for railroads in less 
developed countries. Where heavy volumes of bulk commodities, par- 
ticularly minerals, are to be moved and no water transportation is 
available, the railroad almost invariably will be the most economical 
choice. For these bulk commodities, service considerations usually do 
not loom large. Furthermore, if the country is very dependent upon 
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imports for petroleum and is short of foreign exchange, railroads can 
have an attraction over highways. This would be particularly true if 
the country has coal and its railroads are steam driven or has consider- 
able hydroelectric power and an electrified rail system. Any foreign ex- 
change advantage of railroads, however, can easily be exaggerated 
even in circumstances where the country has no indigenous petroleum 
reserves. It is usually easier to conceive of a country developing import 
substitution in the supply of vehicles and parts for a highway system 
than for rail. 

Many intriguing possibilities for factor and technological substitu- 

tion occur when contemplating different highway transport systems 
[2]. For example, it is tempting to conclude a priori that American 
and European highway engineers have been entirely too prone to apply 
the engineering and specifications developed within the context of 
North American and European experience to less developed economies. 
As Kindleberger has aptly put it: “All too frequently it is the techno- 
logically culture-bound expert from the developed country, rather than 
the politicians of the underdeveloped, who need ... an... understand- 
ing of elementary economics” [4, p. 183]. To be specific, many (in- 
cluding myself) have challenged whether less developed countries real- 
ly need roads engineered to modern North American standards, say 
with twelve-foot lanes, six- to ten-inch pavements, six- to ten-foot 
shoulders, etc. 
- On closer inspection, however, it would appear that highway engi- 
neers in applying the standards and specifications of Europe and 
North America to less developed countries may well have been doing 
approximately the right thing—albeit sometimes for the wrong rea- 
sons. (This is not to deny that in many instances they may have over- 
built, at least partially or temporarily.) Whenever volumes achieve a 
rather nominal level, reasonably good roads seem to be justified in less 
developed countries for much the same reason as modern airplanes. 
Good roads permit higher operating speeds, and thus conserve on vehic- 
ular capital required per unit of output. Also, they reduce tire wear, 
vehicular maintenance, and the rate of physical depreciation of the ve- 
hicle as well as saving on operating labor. Furthermore, as often noted, 
good roads reduce road maintenance requirements, and road mainte- 
nance can be a somewhat difficult function to organize in some less de- 
veloped countries. 

In general, possibilities for achieving economies in highway trans- 
portation in less developed countries would seem to lie more with the 
vehicles than with the highways. Specifically, there has been only lim- 
ited transfer of used cars, trucks, and buses from Europe and North 
America to the less developed countries of the world. This contrasts 
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with the rather well-developed tradition of sending any and almost all 
used airplanes, ferry boats, ships, and, to a lesser extent, railroad and 
urban transit equipment. The logic of transferring more used vehicles 
would be to transfer automobiles and trucks from high to low labor 
cost economies at some point in their life when the labor required for 
maintenance becomes relatively substantial. Buses, trucks, and autos 
are examples par excellence of technologies that have had relatively 
few recent innovations that effectuate important capital savings and 
thus would appear to be particularly suitable for transfer to less de- 
veloped countries when in a used condition. To put the matter 
differently, most recent improvements in commerical highway vehicles, 
particularly in the United States, have been mainly aimed at saving 
labor. 

For those who would object that vehicular maintenance requires a 
degree of skill not commonly encountered in less developed countries, 
it should be observed that many of these countries do an uncommonly 
good job of such maintenance today. Indeed, a considerable ability to 
make “creative adaptations” in European and American vehicles to 
make them more suitable for Asian, African, and South American con- 
ditions has been displayed. Of course, spare parts may pose a problem. 
But as a rule the manufacture of spare parts should be considerably 
simpler than manufacture or fabrication of complete automobiles, as 
many of the larger less developed countries now attempt. At a mini- 
mum, specialized rehabilitation of vehicles and manufacture of some 
spare parts would seem to be considerably more industrially feasible 
for the smaller of the less developed countries than development of a 
complete automobile industry. Furthermore, cannibalization of scrapped 
vehicles for spare parts would be marginally more attractive in less de- 
veloped countries than in North America because of lower labor costs; 
thus, as the less developed countries accumulated a larger stock of ve- 
hicles the spare parts problem would be partially self-correcting. In- 
deed, by making cannibalization marginally more attractive, some re- 
duction in the number of very old vehicles might be induced which, in 
turn, would reduce overall fleet maintenance costs. 

Another argument commonly tendered against employment of used 
highway vehicles in less developed countries is the possibility that a 
considerable expansion of highway fleets would generate an intolerable 
increase in petroleum imports in some cases. This would seem to be a 
general argument against use of any highway vehicles in such coun- 
tries or an argument for purchase of used European rather than Amer- 
ican vehicles. Actually, employment of used rather than new vehicles 
should have only a very slight effect upon total fuel consumption per 
unit of output. Furthermore, used vehicles might even reduce fuel 
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needs by reducing average operating speeds and by placing reliance on 
a fleet with less total horsepower. Similarly, if cars are not manufac- 
tured within the country and must be imported, the transport costs per 
vehicle should not be greatly affected by substituting used for new ve- 
hicles and, if anything, might be slightly reduced. The transport costs 
to be amortized per unit of output would, though, normally increase. 

At any rate, an initial assessment of the cost relationships (though 
one that could use refinement) strongly suggests that for a given ex- 
penditure of foreign exchange on used vehicles a considerably greater 
total potential volume of transportation output often should be pur- 
chasable. The exact extent of the advantage will vary, of course, from 
one area to another and will depend on the level of ocean freight rates, 
the existing indigenous capability for vehicle parts manufacture, and 
the extent to which existing maintenance practices on new vehicles re- 
duce maintenance requirements as vehicles age. Given that a certain 
level of transport capability is to be achieved, the essential choice is 
between large initial expenditures of foreign exchange (on new vehi- 
cles or new auto manufacturing machinery) with lower vehicular main- 
tenance costs later, or smaller initial outlays of foreign exchange (for 
used vehicles) but with higher subsequent outlays for maintenance. 
The high discount rates commonly recommended for evaluating for- 
eign exchange expenditures by the less developed countries implies an 
advantage for the timing of outlays associated with the second of these 
two alternatives. Furthermore, to the extent that auto manufacture is 
marked by more scale economies than parts manufacture and vehicle 
rehabilitation, some advantage, at least initially, should reside with 
used vehicles. 

The question arises, of course, of why this substitution of used for 
new vehicles has not already occurred on a greater scale if these econo- 
mies are indeed achievable. The answer would appear to lie in a num- 
ber of considerations, the most important of which seems to be the na- 
ure of excise taxes and import quotas imposed by the less developed 
countries. In large measure, these policies discriminate against used 
vehicles. Since a common justification for the quotas and taxes is con- 
servation of foreign exchange, perhaps one way out of the tangle is for 
the United States to inaugurate a “cars for peace” program parallel to 
its “food for peace” program. The objective would be to accept pay- 
ment for used cars in soft currency. As a by-product, disposal of some 
of our used vehicles would help reduce the flow over time to our junk- 
yards—eyesores which have attracted much attention of late. 

The potential returns from substituting used for new vehicles in less 
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developed countries could be substantial. If we concentrate attention 
on those countries of South America, Asia, and Africa that would seem 
to be most in need of help in developing their vehicular capacity and 
least likely or least inclined to develop internal production of vehicles, 
we find that the available supply of vehicles is shockingly small. Cer- 
tainly it is less than will be required if these countries are to make full 
or best use of highways now being constructed or planned. More indi- 
vidual highway transport also would seem useful in achieving the ex- 
pansion of market agriculture now sought in many development plans. 

To be specific, the total automobile population of Africa, Asia, and 
Latin America (exclusive of Communist countries, the Union of South 
Africa, Rhodesia, Israel, Japan, Brazil, Argentina, and Mexico) can be 
estimated as little over 3.5 million [1] [5]. The equivalent figure for 
trucks and buses is approximately 2.0 million. By way of contrast, 
total vehicular registrations in the United States today are just short 
of 90.0 million, The United States scraps over 6.0 million vehicles per 
year of which approximately 800,000 are trucks and buses and some- 
what under one million more are station wagons that might be expected 
to have considerable value for commercial transportation in less de- 
veloped countries [1]. Of course, some four-door sedans might also be 
useful (as taxis, jitneys or for light-freight hauling). On a conservative 
estimate, therefore, today’s scrappage rate in the United States would 
be sufficient to almost double the present stock of commercial vehicles 
in these less developed countries in one year. 

The major point of this paper, however, is not to recommend any 
specific solution to the transport problems of the less developed coun- 
tries. Indeed, it seems fairly safe that one cannot recommend one uni- 
versal panacea that will meet the needs of all of these countries equally 
well. A fairly detailed analysis, involving both engineering and eco- 
nomics and incorporating an evaluation of the total system effects, 
seems required in each case. That detail, moreover, would seem to be a 
prerequisite to intelligently analyzing the questions so often raised 
about “labor intensity versus up-to-date technology.” Actually, the very 
dichotomization of “labor intensive versus up-to-date” may be rather 
irrelevant in many instances. In transport, “capital saving” rather 
than “up-to-date” or “labor intensive” would seem to be the key con- 
sideration, though even this generalization is subject to significant ex- 
ceptions. Up-to-date equipment generally will be attractive if recent 
improvements have led to considerable capital saving per unit of out- 
put, as well as laborsaving or service improvements. By contrast, if re- 
cent technological change has not induced any significant changes in 
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capital requirements per unit of output, used or otherwise, less up-to- 
date equipment may be the proper economic choice for a less de- 
veloped country. 
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THE CAPACITY TO ASSIMILATE AN ADVANCED 
TECHNOLOGY 


By Ropert SoLo 
Princeton University 


We observe one set of societies where the norm of productivity is 
very low compared to that of another set. The former have been called 
“developing,” the latter “advanced.” The complex of techniques, in- 
cluding the equipment in use and the organization of operations in the 
advanced which, presumably, accounts for their high productivity, will 
be termed “advanced technology.” The question is, what determines 
the capacity of the developing society for incorporating this advanced 
technology into its own operations and, thereby, itself achieving high 
productivity? 

It may simply be a question of financing investment. There need not 
be the resources to cover the high initial costs of reorganizing opera- 
tions. Foreign exchange to purchase key producer durables may be 
lacking. Indeed the provision of investable resources through foreign 
loans or grants or through local savings to cover the costs of transfor- 
mation seems hitherto to have been the principal concern of develop- 
ment economists and agencies who have taken their cue from post- 
Keynesian growth models. But simply to have the resources available 
for investment is not a guarantee of development. Resources must be 
matched by the opportunity to use them in transforming operations—an 
opportunity which will depend in part on the social capacity to assimi- 
late advanced technology. 


Nontransferable Components of Advanced Technology 


One reason why advanced technologies are not used in low-produc- 
tivity economies may be because they are not usable there. They have 
evolved in and consequently are adapted to a social end a physical en- 
vironment which differs significantly from that of developing societies. 
On account of these differences, their use in the developing society will 
sometimes be uneconomic and technically retrogressive. 

The most evident difference in the contexts of technical operations 
between low- and high-productivity economies is in the physical envi- 
ronment. Characteristically, advanced technologies have developed in 
temperate climates while low productivity societies are found, for the 
most part, in tropical and subtropical zones. For that reason different 
vegetation, different fish and fowl, different animals flourish in each. 
The structure of the soils and the practices appropriate to soil conser- 
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vation will differ. There are different crops, differently cultivated, with 
different problems in their preservation and processing. Different dis- 
eases attack men, animals, and plants. When the diseases are the same, 
their vectors are likely to differ. Correspondingly, it is not possible to 
transfer the technologies and the sciences of agriculture, horticulture, 
animal husbandry, medicine and public health developed in tempera- 
ture conditions directly to low-productivity societies in tropical and 
subtropical zones. As in the physical, similarly differences in the social 
and economic context of technical operations may bar the direct trans- 
ference of advanced technologies. 

Inasmuch as advanced technologies are not directly transferable, 
their assimilation requires social action and social competence in: (1) 
recognizing what can be transferred directly and what might be adapt- 
ed for transference, then in (2) adapting advanced technologies for 
application in the low-productivity economy, or in (3) restructuring the 
context of operations to provide a more hospitable environment for the 
advanced technology. 

These three—the capacity to recognize the feasibility of attempting 
directly to transfer or adapt advanced technology, the capacity to 
adapt technology to the physical, social and economic context, and the 
capacity to adapt social and economic conditions to the requisites of 
technology—together constitute the capacity to assimilate advanced 
technologies. 


Adapting the Advanced Technologies 


Consider the adaptation of advanced technologies to the context of 
operations in low-productivity economies—which can be understood as 
taking place at three different levels. 

At the simplest level advanced technologies are adapted on the spot 
by adjusting or modifying machines which are in use elsewhere or pro- 
cesses and techniques which are practiced elsewhere to a particular 
need or circumstance. However, a machine or technique only expresses 
and partially embodies a corpus of knowledge. The mastery of that 
knowledge and its use to design the appropriate mechanisms and tech- 
niques can be understood also as an adaptation of advanced technology 
and one that conveys a wider range and a greater power of assimilation 
than is possible through on the spot adjustments or modifications of 
already designed and practiced techniques. 

Advanced technologies are based, in considerable part, on the 
knowledge of science. Hence, to exploit the corpus of information upon 
which advanced technology rests requires the competence of the scien- 
tist or the science-trained engineer who, in this instance, must also be 
deeply familiar.with the circumstances and needs of a low-productivity 
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society. But even the mastery of the knowledge of technology. by those 
who also understand the circumstances of the low-productivity econo- 
my need not suffice. 

The knowledge underlying advanced technology is neither infinite 
nor static. It has itself been produced and is continuously being pro- 
duced through experience and research. Since it has chiefly evolved 
under the circumstances of high-productivity societies in the effort to 
solve the problems of high-productivity societies, correspondingly it 
will be less applicable, less adequate to solve the problems of low-pro- 
ductivity societies or to design a technology suited to their circum- 
stances. 

Inasmuch as existing knowledge does not suffice, what must be ac- 
quired is the capacity to produce knowledge that does. It is the prob- 
lem-solving, information-producing apparati that must be mastered, 
adapted, and applied. Science itself must be development-oriented. 
To adapt and to focus the analytic concepts of science and its research 
method on those problems which arise at the nexus of need and cir- 
cumstances in a developing society means to exploit the most dynamic 
component of advanced technology. It is to adapt advanced technol- 
ogy’s very mechanism for adaptation and for further advance. 

An instance of development-oriented science, familiar to this au- 
dience, is that of development economics. The conventional social 
technology for economic control and policy determination could not be 
directly transferred to low-productivity societies. And the accumula- 
tion of concept, theory, and information—constituting economics— 
underlying that technology was likewise unsuited. Therefore, the re- 
search focus of our discipline was redirected and its problem-solving 
apparatus adapted so that it might produce the needed knowledge on 
the basis of which viable policies and controls for economic develop- 
ment can be designed. This suggests another fact. The capacity to 
adapt advanced technology to the requisites of low-productivity soci- 
eties need not be wholly indigenous to those societies. Nor can it be en- 
tirely outside, since, to be effective, that capacity at each of its three 
levels must be integrated into the system of choice and power. 

To recapitulate, with an illustration of the three levels of adaptation, 
take the hypothetical need to control insects on a tropical plantation. 
There might be equipment in use elsewhere which can be used for 
spraying insecticides, but it would have to be adapted on the spot to 
climate and terrain, to the shape of the infested plant, and to the locus 
of its infestation or to the skill of indigenous labor. Such on the spot 
adjustment of already designed equipment would be adaptation at the 
first level. It might then be necessary to compound and produce an ap- 
propriate insecticide which would require a knowledge of the chemis- 
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try of pesticides and of the habits and vulnerabilities of the insect to 
be controlled. To design this new component of technology by refer- 
ence to existing knowledge would be a second-level adaptation. And if, 
as is frequently the case, not enough is yet known about the habits and 
vulnerabilities of the pest or the pesticidal efficacy of locally available 
materials or the possibilities of control through the use of the pest’s 
own parasites, then a conceptual and analytic apparatus of science 
must be turned to search for the new information which is required. 
This development-orientation of science is the third level in the adap- 
tation of advanced technology. 

The greater the differences in the context of technical operations, 
the more difficult it will be to adapt a technology that has evolved in a 
high-productivity society to the needs and circumstances of a low-pro- 
ductivity society. This may account for the seemingly paradoxical em- 
phasis on industrial development by predominantly agricultural low- 
productivity societies; since the ineradicable differences in the natural 
parameters of agriculture (and also the very deep differences in the 
social circumstances of agriculture) in low-productivity vis-a-vis high- 
productivity societies probably makes it more difficult to adapt ad- 
vanced agricultural technologies than to adapt advanced industrial 
technologies for assimilation. 

Whether or not it will be economic to use a particular technology 
will depend on the cost pattern of materials, of equipment, of energy 
sources, of the various skills of labor, and of access to markets. 
Differences in cost patterns will check the transference of advanced 
technologies. Particularly significant are cost differences which reflect 
the relative lack of skilled labor in low-productivity economies. An 
adaptation of advanced technology to this lack may call for the use of 
a less costly accumulation of producer’s durables per unit of output, 
ie., for “low capital intensity” techniques, than is usual in high-pro- 
ductivity economies—or it may call for exactly the opposite. Thus 
Norbert Weiner, while working in India, observing the lack of ordinary 
industrial skills there, quite correctly deduced that this would make it 
impossible to transfer the technology practiced in high-productivity 
societies directly to India, and that the costs of training the masses to 
the requisite skills would be very great. He also observed that there 
existed in India a number of highly trained and very able mathemati- 
cians and scientists who might be mobilized to design and introduce 
fully automated industrial processes where the need for ordinary in- 
dustrial skills would be minimal. Therefore, Weiner supposed that the 
opportunity costs of automation in India would be less than in, say, 
the United States and that it would be more economic to take the path 
of high automation in a low-productivity society such as India than it 
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would be in a high-productivity society such as the United States. I am 
told that Kaleki took the same position in regard to economic develop- 
ment in Poland. I doubt that a conclusive general case could be made 
that technology adapted for assimilation into low-productivity econo- 
mies should be more or less capital intensive than the norm. Suffice 
that since the pattern of comparative costs is likely to be different, the 
transferred technology should in some way be reshaped. Perhaps the 
same could be said for many transfers of technology between high-pro- 
ductivity societies or even for transfers between sectors in the same 
economy. 


Social and Economic Organization as a Variable 


An advanced technology must be adapted also to prevailing forms of 
social and economic organization. Or conversely, forms of social and 
economic organization might be changed to exploit the potential 
benefits of an advanced technology. For example, data processing and 
other computer-based techniques which constitute a spectacular com- 
ponent in the technology of advanced societies are significant more or 
less specifically as a support to the planning and control functions of 
very large organizations. Where decision-taking is decentralized and 
operations are carried on by large numbers of discrete entities in com- 
petitive markets, even as in the agricultural or in the small business 
sector of the American economy, these elements of technology are not 
significant. Therefore the assimilation of these components of ad- 
vanced technology presumes the existence or at least the desirability of 
large organizations. The capacity to control a multitude of activities 
under centralized political direction or through the quasi-voluntary as- 
sociation of great corporate enterprise itself requires particular cultur- 
al proclivities. 


Creating a Hospitable Context for Advanced Technology 


Nor is it only the adaptation of technology to a particular context of 
operations which is at issue. The context may be adapted to the avail- 
able technology. Thus new and complex techniques using concrete as a 
material in residential construction have been developed for certain 
low-productivity economies, because the lack of skilled craftsmen pre- 
cluded the technology of construction as it is conventionally practiced 
in high-productivity economies. Alternatively, carpenters and bricklay- 
ers could have been trained. New and complex techniques of aerial 
survey for mapping and for the inventorying of natural and social 
resources have been developed more or less specifically for the low- 
productivity economies. Alternatively, roads and internal transporta- 
tion facilities could have been built which would have made it possible 
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to use the survey techniques conventional in high-productivity econo- 
mies. Not only can advanced technology be adapted to the environ- 
ment of the low-productivity economy; the environment of the low- 
productivity economy can be adapted to facilitate the transference of 
advanced technologies. Certainly efforts are made thus to reshape the 
context of operations, particularly in the development of the infra- 
structure in the building of roads, harbors, airfields, and in making 
available transport facilities, in providing protection against contagion, 
violence, theft, fraud, flood, hurricane, in offering the services of 
banks, and equity markets, etc. Especially relevant to the capacity to 
adapt technology or to adapt to advanced technologies are those 
science-based components of the infrastructure which enable decision- 
makers to test, measure, quantify the variables related to economic 
choice, or precisely to determine and precisely to specify the perfor- 
mance characteristics and.requirements of materials, products, struc- 
tures, or more accurately to forecast the context or consequences of 
decision and policy—thereby raising the capacity to control and to in- 
novate in any sphere of technology. 


The Capacity to Assimilate and the Motivation to Innovate 


The environment may be hospitable to the incorporation of an ad- 
vanced technology. The advanced technology may be transferable or 
there may be available in the developing society all the skills required 
to adapt it for transference. Yet it may fail to be incorporated into op- 
erations. Nor are such failures to realize upon opportunities for tech- 
nological progress confined to low-productivity economies. They occur 
everywhere and are part of the story of nearly every ultimately suc- 
cessful innovation. For transformation to an advanced (or to any new) 
technology, there must not only be the capacity to transform, which 
has been the concern of this paper, but also there must be a gearing- 
together of the competence to evaluate the technical feasibility and 
economic benefits of change with the power to effectuate change and 
with the motivation to transform an existing organization of operations, 
including sometimes a structure of privilege. 


The Structure of Cognition 


A society’s capacity to adapt itself to the requisites of advanced 
technology and to adapt the advanced technology to its own circum- 
stances and objectives, as well as its capacity to innovate, will depend 
in part on the intellectual skills, the acquired knowledge and know- 
how, the problem-solving competencies—in a word, on the cognitions 
possessed by those who constitute that society. 

The required structure of cognition might be conceived as a pyra- 
mid. At its base, pervading the whole society, would be simply a sense 


ECONOMIC DEVELOPMENT 97 


of the machine, of its logic, of its manipulability, of its limits, of its 
demands upon its caretakers, of its values in extending the individual’s 
power; i.e., a cognition of mechanism. Merging with and emerging out of 
this cognition of mechanism, carrying it into vocation and practice, 
would be the cognitions implicit in mechanical and technical skills. A 
mass cognition of mechanism at its base, a middle mass of mechanical 
and technical skills occupying the center part of the pyramid, gives any 
society its capacity to respond to the signals of technical leadership and 
to adapt to and to adjust an advanced technology around the whole pe- 
riphery of its operations. 

Merging with and emerging out of the middle mass of technical 
skills is another sort of cognition which comprehends the interrelation 
of machines, materials, labor, and information in processes of produc- 
ing goods and services. This cognition of process is necessary to set in 
motion, to control, or further to transform an advanced technology. 

And at the apex of the pyramid, interacting with the cognition of pro- 
cess, are the cognitions of science, of a development-oriented science, and 
a science-based development engineering. These are necessary in order 
to “apply” research method and the world accumulations of scientific 
knowledge to problems impeding technical advance, or to evaluate the 
feasibilities of transferring science-based technology or to adapt 
science-based technologies for assimilation. 

This structure of cognitions is not the only precondition of develop- 
ment. For example, an enlightened political leadership or an aggressive 
entrepreneurship, as traditionally conceived, may also be needed. But 
the wisest, most benign political leadership and the slickest, quickest, 
wheeling-dealingest entrepreneurship will not produce a stream of 
technical transformations unless they act within this structure of cog- 
nition. 

In Western Europe and the United States, the cognition of mecha- 
nism and the skills of mechanics and technicians and the cognition of 
process can be acquired—and for the most part are being acquired 
through daily observation—through apprenticeships, through ad hoc 
training or through managerial experience on the job—all outside the 
system of formal education. Formal education, inasmuch as it has had 
a functional objective, has produced the scientific and technical elites 
at the apex. But in low-productivity societies which have not yet 
crossed the threshold of industrialization, the mass cognition of mecha- 
nism, the skills of a middle mass of mechanics and technicians, and the 
essential cognition of process cannot be acquired spontaneously, out- 
side the system of formal education. Rather the gigantic task of incul- 
cating them needs to be planned and programmed. This suggests that a 
quite different policy and system of formal education is needed in de- 
veloping societies than is traditional in the West. 


NOTES ON INVENTION AND INNOVATION 
IN LESS DEVELOPED COUNTRIES 


By RICHARD S. Ecxaus 
Massachusetts Institute of Technology 


I. Introduction 


Invention and innovation in the less developed countries present 
particular problems for analysis because of the special characteristics 
of the organization of their economies, their resource proportions and 
their relations with more advanced economies and partly because of 
the intensity with which their economic growth is being pursued. In 
this paper I hope only to illustrate rather than resolve the difficulties 
in understanding the role of technical change and in making policy for 
it. 

The distinction which I shall adopt between invention and innova- 
tion is between the processes by which new products or processes are 
created and the actual implementation of the new processes and pro- 
duction of the new products. I shall not try to maintain the distinction 
which has been made much of in the past, especially by Schumpeter, 
between the first use of a new technology and its subsequent imitation. 
In some instances that distinction may be profound but I think those 
cases are exceptional. The limited literature with which I am familiar 
on the sociology of innovation suggests to me that the distinction is 
usually a matter of degree and that the psychological and cultural bar- 
riers to imitation of a technological change are often no less significant 
than those to the first use.* The innovation-imitation distinction may 
also be given an economic interpretation in terms of the relative risks 
involved. It might be argued that except where monopolization is com- 
plete the first innovator creates a true externality which reduces risk: 
the knowledge of his success or failure. But success or failure is not 
always quickly identified, except in extreme cases, and even in the case 
of success in less developed countries neither the original innovator nor 
his potential imitators may be fully aware of how much is due to the 
new seed or new product, for example, or the special attention and fa- 
vors of government officials. 

The role of process innovation in directly increasing factor produc- 

3 Professor E. Hagen’s On the Theory of Social Change (1962) has influenced my views, 
though I cannot find a particular supporting quotation. The frequent references to the 


difficulties of dispersing the technical changes demonstrated in pilot projects may also be 
adduced in partial support of this view. 
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tivity is only one of its important functions in the less developed areas. 
It is, however, that function in which economists have been most inter- 
ested and which will be the main subject of this paper. Product inno- 
vations, by which new goods are created, offer a different set of analyt- 
ical challenges including the one of rigorously maintaining the process- 
product innovation distinction itself. “New” goods in less developed 
countries may be “old” goods in the more advanced countries. Their 
production raises questions of the relative effectiveness of investment 
in import substituting versus export gaining industries which I do not 
wish to take up here. 

Process innovations in the less developed countries, as in the more 
advanced, are generally taken to mean a change in “technology” with 
a corresponding change in factor productivity. Engineers know what a 
technology is and identify processes by the character of the physical 
and chemical transformations involved or the equipment which pro- 
duces them. Economists on the other hand do not need to know about 
physical and chemical processes and identify technologies by the 
amounts of productive factors used and the associated outputs. The 
production function is simply a summary of all the alternative physi- 
cally efficient combinations of productive factors which are necessary 
for different output levels. Because of the theoretical convenience, 
economists are fond of representing production functions by smooth 
and continuous analytical functions. Technical change substitutes for 
one set of factor inputs, which is required for a particular output, an- 
other set, which is superior in the sense that it uses less of at least one 
factor. It is often represented as a change in all the possible factor 
combinations associated with each possible level of output but need be 
only a change in a particular factor combination. 

Economists have customarily distinguished the actions of firms in 
changing their input combinations because of changes in the relative 
prices of the inputs, i.e., factor substitution, from those changes due to 
innovation of new technologies. This distinction has its origins in the 
different sources of the causal factors. Changes in input prices are 
given a straightforward economic explanation in terms of changes in 
demand and supply conditions of the inputs. The deeper reasons for 
such changes are in turn the subject of some of the more fundamental 
analyses in economics. Even with constant factor prices, optimal input 
proportions can change with the scale of output unless the production 
function has the particular property of being homogeneous of the first 
degree. The ascription of this property to production relations is usual- 
ly a matter of theoretical convenience rather than one for which there 
is a strong empirical basis. 

Though the innovation-factor substitution distinction is certainly 
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significant, from an overall point of view it need not be important to 
an individual firm engaged in the choice of a new set of input and out- 
put proportions. The firm is concerned only with its revenues and costs. 
Perhaps it might be argued that there is greater uncertainty associated 
with innovation as compared to factor substitution which justifies the 
distinction at the level of the firm. But this need not be true at all for 
the imitators of the first innovator, and, depending on the circum- 
stances, need not be true even for the first innovator. Factor substitu- 
tion may also be exploration of relatively unknown territory for the 
individual firm, especially when it is associated with substantial changes 
in the overall level of its output. 

At any moment a number of different factor combinations might si- 
multaneously be actively in use in producing a given commodity even 
if all firms are behaving optimally with respect to their choice of tech- 
niques. This is because fixed capital, labor, and material inputs are 
often limited in their capacity to be adjusted to new factor combina- 
tions and “old” combinations may rationally continue to be used as 
long as the variable or current costs of the old are less than the total 
costs of the “new,” all properly discounted. Thus it will ordinarily 
take some period of time for a new process innovation to become pre- 
dominant and for a change in input prices to work itself through an 
economy. The speed of dispersion depends in part on the potential 
flexibility of the existing productive factors in entering into new input 
combinations. Disembodied technical change, which is ordinarily taken 
to mean that it is not uniquely associated with a particular type of 
capital, may or may not proceed more quickly than embodied innova- 
tions. Technologies are also embodied in labor skills and materials, and 
these too have fixed cost elements which should be ignored in calcu- 
lating the current costs of the old technology but not in such calcula- 
tions for the new one. 

The above discussion restates the various types of changes which 
may lead to use of different input-output combinations in the produc- 
tion of already known goods and services: input substitution resulting 
from changes in their relative prices, a more efficient adjustment to 
given relative factor prices at preexisting output levels, the effects of 
changes in the scale of output with given factor prices or the innova- 
tion of a new technology. In turning to a discussion of technical 
change in Jess developed countries I shall try to observe these distinc- 
tions and ask whether there are special features of less developed 
countries which act to impede the achievement of the most effective 
input combinations. 

There are economic as well as noneconomic theories of invention to 
account for the appearance of new technologies and new products. The 


ECONOMIC DEVELOPMENT 101 


theories are partial and incomplete but nevertheless I believe they will 
provide some insights at a later point in this paper. 


Il. Innovation in Less Developed Countries 


There are theories of the condition of the less developed countries in 
which technical change is not mentioned but these should not be taken 
as implying a subsidiary role for such change. Economic development 
is seldom envisaged as a scalar expansion of all productive factors and 
outputs in some original set of proportions. Thus, when the “vicious 
circle of poverty” or the need for “infrastructure” or the arguments 
about “balanced growth” are adduced, the omission of discussion of 
technical change is usually only a convenient device for the purpose of 
obtaining greater insight into the role of other factors. The omission is 
to some extent, however, a reflection of the paucity of our understand- 
ing and practical knowledge. For example, it is easy to criticize most 
of the various quantitative development planning models on the 
grounds of their omission of technical change. Yet, in many of the 
models there is in principle no barrier to the embodiment of changes in 
technical coefficients. The difficulty is in the lack of a theoretical and 
empirical basis to predict such changes. 

We may make headway in appreciating the barriers to achievement 
of the most effective factor combinations in less developed countries by 
examining some of the customary assumptions, starting with that of ra- 
tional profit maximization. There is an abundant literature with the 
theme that lack of development is characterized by the absence of pur- 
posive, profit maximizing rationality. This is often accompanied by the 
argument, as in some theories of the “rise of capitalism,” that the ap- 
pearance of such rationality will as a natural consequence lead to eco- 
nomic growth. Though the examination of situations characterized by 
the absence of profit maximizing rationality would be of general inter- 
est, the only object here is to indicate the possible effects on the tech- 
nology used. 

Irrationality may take the form of acceptance of new technologies 
simply because of a faith in modernity as well as an uncritical perse- 
verance with traditional methods. This point has been made before. 
Though there is an underground of stories which are told of technologi- 
cal “mistakes,” a judgment as to their quantitative significance is diffi- 
cult. For example, on the one hand we have Professor Theodore Schultz, 
who argues that peasants in less developed countries have made a more 
or less optimal adjustment to their circumstances.? At the same time 
there is an abundant literature which argues that there are often tech- 


* Transforming Traditional Agriculture (New Haven, 1964), Chap. 3. 
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nical changes easily within the reach of such peasants which would 
increase their output if only their psychological and cultural blockages 
could be removed.* 

It is difficult in any case to distinguish the effects of irrationality 
from the absence of the customarily assumed profit maximizing motiva- 
tions. In many of the less developed countries it would be unusual and 
socially not acceptable for a productive enterprise to be organized as a 
firm employing labor and other resources by impersonal contracts in 
order to maximize profits. The predominant form of social organiza- 
tion for work is often the extended family or the tribe or the govern- 
ment firm with no inclination to maximize its profits. A brief analysis 
of one such case will help to indicate some of the difficulties in identi- 
fying the sources of technical change and the reasons for the use of 
factors in different relative intensities. Suppose in Figure 1 the line 
OABCD represents the conventional total product curve for a family 
farm. In many countries the farm simply accommodates as many 
producers and consumers as there are in the extended family.* It is ra- 
tional to treat the subsistence requirements of the available laborers as 
a fixed cost and to maximize the output which can be achieved with 
that labor.’ If the family grows in a Malthusian way and subsistence 
requirements are indicated by the slope of the line OB, the size of the 
family will grow until Ls laborers are available and the family will pro- 
duce at B. 

Families of size less than Lz will be able to save and invest and in this 
way be able to shift the total product curve upward to, say, OA’B’C’. 
With perfect capital markets even the Malthusian family at B could 
always borrow, invest, and obtain more output but there is no reason 
to suppose such perfection in rural, subsistence farming. On the other 
hand, such behavior should not be surprising, and, in fact, there appears 
to be evidence that it does occur. It may be noted that families with a 
lower level of subsistence, as indicated by the slope OD, might expand 
until L» amount of labor was available, even though the marginal pro- 
ductivity of labor beyond Lc is zero. In a family-organized, subsistence 
agriculture, it would not in fact be surprising to find farms at various 
points along such OABCD or OA’B’C’D’ curves, since the ordinary com- 
petitive pressures would not exist. 

? As a fairly typical example see Kusum Nair’s Blossoms in the Dust (London, 1961). 

*Though the particular implications to be drawn from the analysis have not been 
stressed before, I believe, it is related to that of Professor A. K. Sen, Choice of Tech- 
niques (Oxford, 1960), and recently, Professors J. Fei and G. Ranis, Development of the 
Labor Surplus Economy (Yale, 1964), as well as some of my own previous work. 

"If the ratio of work force members to nonmembers is fixed, the discussion can be 
conducted, as here, in terms of the number of laborers in the work force and their sub- 
sistence defined to include the requirements for their proportionate share of those in the 


family who are not members of the working force. Otherwise it becomes slightly more 
complicated to make the simple point of the argument presented. 
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In contrast with this type of family organization of the firm, a profit 
maximizer in this situation who could hire labor at the subsistence rate 
would use only La amount of labor, operate at A, where the marginal 
product of labor equaled the subsistence wage, and make profits. Con- 
sider, further, the effect of vigorous, competitive, non-Malthusian entre- 
preneurship in such a sector. Since the use of inputs by rational, profit 


Output 





o La Leg Lé. Ep. Labor 


maximizing employers is more efficient, their output would have lower 
costs and they could systematically displace the Malthusian family firms 
which have no cushion of surplus above subsistence. In the process, re- 
sources would be drawn out of family firms into the firms of the profit 
maximizing employers and a group of “landless laborers” would be 
created. Even families not at the extreme Malthusian limit may not be 
able to resist the superior competitive position of firms operating at A if 
the latter firms reduce prices to such an extent that the inefficient firms 
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cannot maintain their capital. The profit maximizer might even be able 
to hire “part-time” labor from family farms at less than subsistence rates 
if their marginal productivity on these family farms is lower than subsis- 
tence. This, of course, depends on the ability of a part-time laborer to 
maintain his associations with the family so as to obtain the remainder 
of his subsistence requirements.® 

The point of this analysis is that an outside observer looking at an 
industry composed of family firms and profit maximizing employers 
would find a number of different factor intensities and factor produc- 
tivities in existence. It would not be hard to think of institutional be- 
havior in which such a varied pattern would be maintained for a con- 
siderable period. In other situations more efficient factor combinations 
might slowly replace less efficient ones. The replacement may come rel- 
atively swiftly, however, with other social changes.” Such changes 
might well appear to be technological innovation if one could not see 
below the surface of events when in fact they would represent employ- 
ment of known and conventional technologies and considerable social 
innovation. On the other hand, technological innovations and social 
innovations might be closely associated. Process innovations might 
generate profit opportunities so much more attractive than those pre- 
viously available as to change traditional patterns of behavior. Or 
product innovations which create new social positions can facilitate 
new factor combinations which would have been barred by custom in 
traditional products. 

The above analysis provides an example of the influence on choice 
of technology of behavior which does not correspond to the customary 
assumptions of rational profit maximization. Other cases could be de- 
veloped at the other end of the spectrum of organization; e.g., the 
modern, government-subsidized firm, staffed from the civil service, 
whose mode of operation is influenced as much by civil service criteria 
or income redistribution goals as by the usual criteria of economic 
efficiency. 

When firms are rational profit maximizers, the analysis of the dis- 
persion of technological innovations falls within the body of existing 
economic theory.® Though the qualitative analysis in this case will be 
the same for less developed countries as for advanced countries, the 
particular quantitative results in technical dispersion may vary sub- 
stantially due to the different weights of the controlling factors. A 

° This analysis can apply just as well to family firms in advanced countries as to those 
in less developed areas. 

‘This would, I believe, apply, for example, to the Enclosure Movements in England in 
the eighteenth and nineteenth centuries. 


®See, for example, W. E. G. Salter, Productivity and Technical Change (Cambridge, 
1960), Part I. 
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priori judgments about these are difficult. For example, risk elements 
in costs associated with new technologies are often considered to be 
more significant in less developed than in advanced countries. Even if 
this is so, such cost differentials may be offset in the less developed 
countries by a greater assurance as to revenues which derives from 
government protection or the monopoly position which is often associ- 
ated with new products or processes in less developed countries. 

The extensive debate in the literature on the choice of technology in 
less developed countries is relevant to the dispersion of technological 
innovations. The debate has, for the most part, been addressed to the 
normative question: “What is the optimal choice of technique in the 
less developed countries?” Though the issues have not been fully re- 
solved, it is now clear that the answer takes the form: “It depends on 
the content of the development goals and whether there are any rela- 
tions between their attainment and the technology other than the di- 
rect contribution of output to the national product.” When the goals 
include achievement of a certain growth or employment rate and these 
in turn are related to the savings rates from the different factor shares 
which in turn depend on the relative input intensities, the optimal 
choice of technology may well be different than it otherwise would be. 
The normative discussion has not, however, culminated in practical 
measures to control technological choice other than the suggestion of 
subsidies or government exhortation. This is in part because the ana- 
lytical development in this field has far outstripped the empirical basis 
which exists for implementing the normative proposals. 

It is often assumed that the range of technical choice available to 
the less developed countries is biased toward laborsaving and capital- 
using technologies. Some recent developments in the theory of in- 
duced invention can be adduced to help clarify this point. Professor 
William Fellner has been among the most active persons in drawing 
attention to the possible significance of induced invention for the ex- 
planation of some of the characteristics of economic growth.° Professor 
Charles Kennedy” and Dr. Christian Weizacker have led in extending 
the argument, which has long historical antecedents’ but which was 
made most explicitly by Professor John Hicks,” that there is a tenden- 
cy for innovations to have a Jaborsaving bias. The argument briefly, as 
Kennedy puts it, is that the search by entrepreneurs for cost-reducing 


W., Fellner, “Two Propositions in the Theory of Induced Innovaions,” Econ. J., June, 
1961; and Trends and Cycles in Economic Activity (New York), Chap. 9. 

12C, Kennedy, “Induced Bias in Innovation and the Theory of Distribution,” Econ. J., 
Sept., 1964, pp. 541-48. 

3 M. Blaug provides a useful brief evaluation of the arguments in his article, “A Sur- 
vey of the Theory of Process-Innovations,” Economica, Feb., 1963, pp. 26-30. 

2J, Hicks, Theory of Wages (London, 1932), Chap. 5. 
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inventions is given a capital- or laborsaving bias depending on the rela- 
tive share of the factors. Since labor’s share is the larger, there will be 
a tendency for innovations to be laborsaving. To demonstrate this, 
Kennedy makes use of a transformation relationship between reduc- 
tions in capital cost and reductions in labor cost which is implicitly as- 
sumed to be symmetric. Professor P. A. Samuelson has shown that if 
relative shares are not technically determined, as in the Cobb-Douglas 
production functions, the argument leads to the paradoxical result that 
in equilibrium labor and capital shares will be equalized.** With other 
strong assumptions about the nature of the production functions and 
the relative growth rate of capital and labor, Samuelson is able to de- 
duce a laborsaving bias for inventions. However, against such argu- 
ments for an inherent laborsaving bias, Samuelson and Salter have 
argued that entrepreneurs in seeking out inventions are interested only 
in reducing total costs. In pursuing this goal, and without knowledge 
as to the relative ease with which labor- or capital-saving cost reductions 
can be achieved, there is no reason to believe they will have a tendency 
toward either labor- or capital-saving innovations. Finally, the once 
widely held belief that, for whatever reason, inventions were as a matter 
of factual record for the most part laborsaving is more generally 
challenged.** 

These recent arguments do not mean that the menu of technologies 
in advanced countries from which less developed countries may choose 
has no particular bias as compared to those already in use. Rather they 
indicate that the existence of such a bias cannot be inferred from an 
economic rationale alone. It is also true that if advanced countries are 
in fact characterized by relative capital abundance, they will take ad- 
vantage of the substitution possibilities which may exist in order to use 
relatively less labor. It might then be argued that whatever the factor 
bias in the invention which created the technology, the relatively capi- 
tal intensive factor combinations resulting from input substitution are 
“frozen” into the design of standard equipment. In turn, the less de- 
veloped countries may face the alternative of either buying the stan- 
dard equipment or paying higher prices for equipment especially de- 
signed for their own factor intensities. In either case the input substi- 
tution which potentially exists in a technology does not become as 
fully available to the less developed countries as to the advanced coun- 
tries, due to economies of scale in manufacturing equipment for the 
latter. 


2P, A, Samuelson, “Notes on the Weizacker-Kennedy Theories of Induced Invention,” 
to „appear in Rev. of Econ. and Statis. 
“See M. Blaug, op. cit, pp. 22-24. 
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III. Invention in Less Developed Countries 


Issues in the theory of induced invention were raised above with ref- 
erence to the question of the character of the technologies available 
from the advanced countries for use in the less developed. In ap- 
proaching directly issues related to invention in the less developed 
countries, it might be useful to begin at a somewhat more general level. 
Richard Nelson has contrasted a “demand” theory of inventions and 
what I shall call a “supply” theory to indicate the predominant 
influences in each type of explanation.“ 

The demand theory, which may be described as a “necessity is the 
mother of invention” theory, as Nelson summarizes it, argues that: 
“Social need, usually manifesting itself through perceived opportuni- 
ties for private profit, not chance, is the cause of inventions.”** In this 
theory, to oversimplify somewhat, inventions are for the most part 
produced to order by step-by-step refinement of the known “state of 
the art.” The rate of “production of invention” depends on the 
profitability of the inventive activity. In the “supply theory” it is 
science and the “social heritage of knowledge and technique which is 
the real mother of invention.”** Inventions occur independently of any 
social need and are explained by the momentum of scientific progress. 
It is the innovation or implementation of inventions which is depen- 
dent on social and economic conditions. 

As Nelson says, neither the demand nor supply theories appear ade- 
quate in themselves to explain many of the case histories available to us 
which appear to “ . . . illustrate the interplay of moving frontiers of 
knowledge and growing need. . . .”"* Neither of the theories provides 
any a priori basis for believing that inventions will have a particular 
bias in saving one or another of the productive inputs. The theory of 
induced invention as developed by Samuelson leads to the conclusion 
that “induced invention has no systematic bias and the drift of relative 
shares depends on the drift of exogenous technical changes and upon 
the change of factor proportions (as affected by the relevant elasticity 
of substitution) .””° 

This discussion is relevant to the rationale of research and develop- 
ment activities in less developed countries. There is a widely held view 
that research and development activities in less developed countries 
considered as investments have a rate of return so high as to warrant 


ER, Nelson, “The Economics of Invention: A Survey of the Literature,” J. of Bus., 
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a much larger effort than anything now under way. This opinion is usu- 
ally supported by the customary references to the studies which have 
indicated that technical change has been a major contributor to eco- 
nomic growth in advanced countries and to the case studies in which 
the rate of return to research appears to have been enormous. How- 
ever, even if these studies are accepted at face value, since technical 
change can come about by transfer as well as indigenous development, 
a separate argument is required to justify research and development 
programs in the less developed areas. One such argument would be 
that the uniqueness of their resources limits the value of technological 
transfers though previous results indicate the potential of research 
directed specifically at those unique features. This appears to be the 
view of Professor T. Schultz with respect to agriculture in less de- 
veloped countries but it may have a wider application. A supporting 
argument would be that monopoly positions in advanced countries per- 
mit them to extract most of the benefits of technological transfers. Re- 
search has also been justified as an activity which is necessary to achieve 
higher education of the quality desired in less developed countries. 

It cannot be assumed that both the costs and benefits of research 
and development in the less developed countries are the same as in ad- 
vanced countries. Research and development and education are to 
some degree competitive in their demands for scarce personnel and 
other resources. If the shortages of educated personnel and, therefore, 
of teachers are relatively greater in the less developed countries than in 
advanced countries, that would suggest the desirability of research and 
education proportions weighted more toward the latter. 

There is relatively little systematic information about the relation- 
ships between “inputs” and “outputs” in the research process but 
there have been suggestions that there are important economies of 
scale. These might place a diversified research program beyond the 
reach of most of the less developed countries though it would still be 
feasible to carry out specialized research programs at an appropriate 
scale. Yet the size or endowments of many of the less developed coun- 
tries might not permit them to obtain benefits from the research to the 
same degree as in the case of larger and more diversified economies. 

Recognition of the tremendous benefits which have accrued from re- 
search should, moreover, not be transformed into the assumption of a 
short and predictable connection between research and growth. There 
is ample testimony to the uncertainty and high failure rates involved.” 
There is little organized information on the gestation periods between 
research expenditures and their achievement of substantial economic 
benefits. But in numerous case studies the delays stretch over time 


*R, Nelson, op. cit., pp. 112-15, esp. 
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spans several times longer than ordinary investment gestation periods. 
The evidence on the relation between research and growth in Some 
Factors in Economic Growth in Europe During the 1950’s™ may or 
may not bear directly on this point but it should lead to some caution. 
It is pointed out there that “there is no correlation between the rates 
of growth of output and research outlays during the period studied,” 
for twelve countries from 1950 to 1960. This conclusion may be the 
result of using a period which is too short to permit the benefits to be 
achieved, the existence of a relationship which is too complex to be 
found by simple statistical correlation, or, in fact, the lack of any rela- 
tionship. 

The policy issues of what type and how much activity to support in 
research and development are particularly difficult for the less de- 
veloped countries. The divorce of economic from other criteria is less 
warranted; yet the relationships are less clear among the economic and 
other influences which have determined the fields of relative scientific 
advancement. A tentative answer to the policy question on economic 
grounds, taking into account the risk and scale elements mentioned 
above and the possibility of technological transfers, would advise con- 
centration on problems directly related to each country’s natural en- 
downments and growth requirements. Another type of answer would 
be to emphasize whatever fields in which some success has already 
been achieved. This would recognize effects of economies of scale and 
be more closely related to the political and educational arguments for 
scientific research in less developed countries. Such qualitative answers 
are obviously not satisfactory to budget-makers: they do not tell “how 
much” and as to type of research they may even point in different di- 
rections. Much more analytical and empirical effort is needed, how- 
ever, before better answers can be given. 


“Economic Commission for Europe, United Nations, 1964. 
2? Tbid., Chap. 5, p. 7. 
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BAREND A. DE Vries: The maintenance or acceleration of growth in 
developing countries depends vitally on the transfer of technology as well as 
on the generation of an indigenous technology in the underdeveloped coun- 
tries. Flows of external capital are of little avail if they are not accompanied 
by or, if necessary, linked with an improvement in productivity. Such linking 
is particularly important in financing of those countries which have as yet 
- made little progress in utilizing new technology. This is suggested by experi- 
ence with the absorption of capital inflows, on which I will make a few re- 
marks, In doing so, I am mindful of T. W. Schultz’s observation that techno- 
logical change is often used as a name for a set of unexplained residuals. 

Application of new technology depends on the availability of various fac- 
tors. Thus, we should allow for the differences in factor availability among de- 
veloping countries and, perhaps even more important, the differences in costs 
to be incurred in changing these availabilities. The analysis of the labor sur- 
plus economy has only limited application where there is an abundance of 
land—as in parts of Latin America and Africa, 

For our subject it is essential that we do not group all underdeveloped 
countries under the general heading of “low-productivity economies.” Produc- 
tion centers using more advanced methods assume an increasingly important 
place in many underdeveloped economies, especially those of relatively large 
size (say, with a GNP over $4 billion) or with relatively higher per capita in- 
come (say, over $250). Thus, in agriculture we find both family-type subsis- 
tence farming and commerical farmers seeking to maximize their profits (Eck- 
aus). The advanced centers, both of manufacturing industry and commercial 
agriculture, have many of the preconditions (social and business organization, 
education, etc.) needed to assimilate new technology. In these centers, the 
problems of assimilating new technology for complex industry or temperate 
zone agriculture are, in principle, similar to those existing in developed econo- 
mies. The new industries in these centers have predominantly capital intensive 
technology: the choice of technology is, in practice, narrower than the range 
of choice considered in theoretical discussions; moreover, in making the choice 
the relevant fact may not be the abundance of unskilled labor so much as the 
scarcity of skilled labor. In many developing centers skilled labor, although 
available, is becoming expensive for a variety of reasons, Thus, there may be 
both technical and economic reasons for capital intensive production in impor- 
tant sectors of the underdeveloped economy. This is also borne out by the ex- 
perience in transportation economics discussed by Meyer. 

More difficult problems arise where the lessons of experience in developed 
countries cannot be applied. Especially in tropical agriculture, developing 
countries must often break new ground. The potential contribution of basic 
research or “third-level assimilation” (Solo) may be greater in this field than 
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in any other. Even where better methods are known, either through relevant 
experience in other developing countries or through research findings, they 
often cannot be applied until greater availability (i.e., lower cost) of one or 
more factors makes possible the necessary shifts in factor combination, This 
will require that the country overcome a backlog in investment in infrastruc- 
ture and education which in rural areas tends to be more pronounced than in 
the industrial centers. The crucial factor which can set the stage for wider ap- 
plication of technology varies in different situations. In arid regions it is often 
improved water supply which will set in train a process of applying other fac- 
tors (seeds, fertilizer, machines) and utilizing new technology. Where water 
and land are available at low cost, the crucial factor may be a better trained 
and informed farm manager. In the broadest sense, it may be necessary first to 
acquaint the farmer with examples of higher living standards before he will uti- 
lize factors in different combinations and strive to earn more through better 
production methods. Where there is an abundance of land, it may be the farm- 
er’s attitude toward conservation which will be the greatest obstacle to im- 
proved technology. i 

Development of better farm management may have implications for the size 
of the farm—and thus for the country’s social conditions. The minimum farm 
unit needed to accomplish technological improvements may exceed the tradi- 
tional unit; e.g., where management has to be highly specialized. It is worth 
while to observe that in Latin America productivity has often been improved on 
the larger units by landowners making better use of their lands with modern 
methods, 

Developing countries also may have to break new ground when technologi- 
cal advance comes in greater spurts than was experienced in the developed 
countries. This may have an advantage: in establishing new industries the de- 
veloping countries may not need to cope with the costs of disposing of old 
plants or old skills. But the unavoidably large spurt had disadvantages in 
terms of organization and capital costs. For example, the developed countries 
gradually increased the weight of road transport vehicles and the corre- 
sponding improvements in road standards and design could also be introduced 
gradually. But the developing countries now start using heavy trucks without 
first experimenting with lighter vehicles and their new roads must therefore be 
built to suit the heavy trucks. Inherent in the large technological spurt is the 
diminished role of the factor which is most abundant: unskilled labor. Thus, 
in the construction of these higher standard roads, the extent to which labor 
can substitute for machinery is severely limited by technological considera- 
tions, as well as the cost of delays and the low quality associated with labor 
intensive construction.1 Lighter vehicles designed for the underdeveloped 
economy would bring capital saving, both on roads and vehicles. But this re- 
quires development-oriented research, not now conducted by those qualified 
and able to achieve economies of scale: the large manufacturers in developed 
countries. 


1 «Substitution of Labor for Equipment in Road Construction” (IBRD, mimeographed, 
May 6, 1965). 
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In the transfer of technology—and the creation of a “hospitable context” 
(Solo)—the recipient operating unit is strategic. I have already mentioned the 
size of the farm unit and the need for specialized management in tropical agri- 
culture. In infrastructure, the construction and operation of new facilities 
must be undertaken by organizations independent of traditional political and 
social influence. The same is true for the large and complex new industry, but 
there it is easier since industry is farther removed from the political center 
than is infrastructure. In practice, these units and their technicians will have 
close links with their foreign counterparts. The joint (foreign-domestic) ven- 
ture—in construction, engineering, or manufacturing—is a proven vehicle for 
the transfer of technology. Waiting for the establishment of suitable operating 
units and of joint ventures may seem to slow down the pace of investment and 
to reduce capital utilization, but over the longer run the economies achieved 
(and the training obtained) will pay off. 

The relatively small scale of production limits the application of advanced 
technology in underdeveloped countries. Often the larger scale activities are 
found in the public sector which therefore can play a key role in promoting 
the use of more productive methods, frequently by granting the operating 
units maximum autonomy. The fact that public administration is often on the 
lower side of the productivity scale, points to both the difficulties to be over- 
come in the center of government and the potential for improvement. Govern- 
ments can induce a growth pattern receptive to advanced technology through 
appropriate expenditure planning (e.g., in technical education, or by prefer- 
ence for the larger-sized infrastructure over smaller and less economical 
units). Equally important, governments can help by favoring industrial de- 
velopment through units producing for the larger markets. In the case of 
many countries, this means export orientation and sometimes special subsidies 
in the initial stage. 


Lioyp G. Reynotps: There is little in these papers with which one might 
quarrel. Nor is there any point in restating what the speakers have said so 
effectively. Let me rather comment on two or three of the central issues, refer- 
ring to one or other of the papers where this is pertinent. 

At a factual level, we still know remarkably little about the international 
transmission of know-how. How does technical knowledge in fact find its way 
from the advanced to the less developed countries? One can think of various 
channels: branch plants or joint ventures initiated by companies from the de- 
veloped countries; “turnkey projects” in which a foreign company builds 
plant and manages it through the “teething stage” of development; technical 
assistance by engineering and management consultants from the developed 
countries; the missionary work of salesmen for modern machinery and other 
inputs. (The work of these people should not be underestimated. I have heard 


it said that in American agriculture the work oi the machinery salesmen, the | 


hybrid corn salesmen, and the rest may have been as important as the activi- 
ties of the extension agents.) Then there are the slower processes of higher 
education, of sending students abroad from the less developed countries for 
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technical training, importing teachers and research workers from the advanced 
countries, and so on. 

Each of these channels makes some contribution. But what is their quanti- 
tative importance? Are some of them more efficacious than others in overcom- 
ing resistance to innovation and getting new knowledge transferred, adopted, 
and applied? As one of the speakers remarked, these questions arise within 
our own discipline. Assuming that economics is a useful technique, that it is 
desirable to raise the level of economic competence throughout the world, and 
that the resources available for this purpose in the developed countries are 
limited, what do we do? How do we deploy our university facilities and our 
professional manpower so as to make the greatest contribution? One hears 
much casual discussion of these matters; but I have not seen economic analy- 
sis applied systematically to this kind of optimizing problem. 

A second strand in our discussions is the question whether the technol- 
ogies used in the advanced countries are well adapted to the factor supply sit- 
uation in the less developed countries. There is a familiar argument that in 
labor-surplus economies, technology needs to be adapted in a labor-using di- 
rection. The need is for capital shallowing rather than capital deepening. This 
argument needs to be viewed with some caution, partly because—as two of 
our speakers have remarked—unskilled labor and physical capital are not the 
only ingredients in production. Skilled labor is typically scarce, and competent 
supervision and management are particularly scarce; and this may indicate 
greater mechanization than would otherwise be desirable. 

There is also the factual question of how far there is an effective choice of 
technology for specific products. Our examples of labor-using adaptation seem 
always to come from agriculture, where factor proportions are notoriously 
flexible, or from textile production. But textile production may be untypical of 
manufacturing generally, and it may be that for most products the range of 
choice is quite narrow. This is a research area in which engineers and econo- 
mists might collaborate to good advantage. 

If I understand Professor Meyer correctly, he is saying that the big deci- 
sions bearing on factor proportions are the decisions about what industries or 
sectors to emphasize in a development program; that when one comes down to 
specific products one technique will usually emerge as most efficient within 
any plausible range of factor prices; that in any event a case-by-case ap- 
proach is essential; and that the results will be difficult to generalize. This 
seems sensible to me. I am impressed also by his suggestion that the important 
substitution possibilities are not just between labor and capital, but also—say 
in the case of road transport—between roads and vehicles, between initial 
costs and maintenance costs, and between vehicles of different vintages. With- 
out having looked at the detailed calculations, it seems reasonable that many 
countries should concentrate on building up maintenance capacity and spare 
parts capacity rather than producing or importing the latest-vintage vehicles. 
Perhaps AID can graft a cars for peace program onto the junkyard-elimination 
program already on the statute books. 

A third question, raised in both Professor Eckaus’ and Professor Solo’s pa- 
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pers, is that of the optimal amount of research and development activity in a 
less developed country. Activity aimed at adapting imported technology to 
local circumstances must almost always yield positive returns. This is notably 
true in agriculture, where the need for adaptation has been demonstrated 
many times over. But in industry also there is usually need to adapt equip- 
ment to the peculiarities of raw materials and other local inputs, to the pres- 
ence or absence of good maintenance and repair facilities, to the shortcomings 
of plant supervision, and to labor supply conditions. Where low-skilled labor 
is in excess supply, there will usually be some possibility of squeezing in addi- 
tional labor around the edges of the main production processes—in materials 
handling, warehousing and shipping, plant maintenance and repair, and the 
like. 

But the technicians needed for this adaptive activity are scarce; and so are 
the scientists needed for work at Professor Solo’s second and third levels of 
assimilation of advanced technology. These same people, as Professor Eckaus 
rightly points out, are needed as teachers and research workers in the educa- 
tional system. A balance must be struck between short-run research and de- 
velopment output and longer-run educational output. Even in the United 
States, with our relatively ample professional resources, the system of higher 
education may well have been weakened over the past generation by the great 
flood of money available for research. The possibility of a dangerous stripping 
down of the educational system is even more real in the less developed coun- 
tries, where college teaching is typically a low-income and low-status occupa- 
tion. 

In this area, as in the others I have suggested, there is no substitute for de- 
tailed information about particular situations, for careful analysis, for judg- 
ment about priorities and strategy. Hypotheses and generalities are a dime a 
dozen. We still have very few facts. ` 


Worrceanc F. STOLPER: The three papers do not leave much room for crit- 
ical disagreement. Eckaus has given us an analysis of the demand for labor 
under institutional arrangements which are not necessarily profit maximizing, 
and a suggestive account of the discussion about the labor- or capital-saving 
bias of innovations together with a preview of some unpublished views of 
Samuelson. Meyer takes us to the more specific—though still wide enough 
problem—of transport planning and concludes not only that detailed analysis 
of specific cases is essential before anything useful can be said, but that at 
least some of the dichotomies which are presented to us may be something less 
than relevant. Solo, in a thoughtful piece, tries to come to grips with the ob- 
stacles that have to be overcome in the process of adopting and adapting ad- 
vanced technologies in underdeveloped countries. Thus the papers dovetail 
nicely: What can we say in general as to the choice of technologies under cer- 
tain circumstances (Eckaus)? What can be said on this point in the specific 
case of transportation (Meyer)? Why have we so much trouble getting tech- 
nologies to move, if not across frontiers, at least across cultures (Solo)? 

The questions that the papers raise in my mind are twofold. The first relate 
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to fact; the second to matters of interpretation. Both are offered to supple- 
ment rather than to disagree with the papers. Both are related. 

The first is this: In what sense can it be said that there are cultural or po- 
litical resistances to the acceptance of modern technologies which are in some 
sense irrational? It can hardly be denied that Indonesia, say, presents a text- 
book case of de facto resistance by the leadership to modernization. It is likely 
that the day of reckoning is at hand for one can eat up one’s substance only 
once. But take the case of West Africa, which I know best. With the only 
major exception of oil palm products, virtually every export good and staple 
food crop has been brought in from abroad and developed by indigenous peas- 
ant agriculture in a most successful manner. The chances are that resistance to 
new products or new methods has been due to either the fact that they did not 
work, e.g., one still does not know always just what fertilizer will in fact do, 
or that they do not pay. The latter will lead to my point of interpretation. 

Or take the common assumption that labor, at least unskilled labor, is re- 
dundant on the Asian subcontinent, and that therefore the marginal product 
of labor is zero and that in the institutional arrangement of the subsistance 
farm and extended family, employment will be greater than in a profit maxi- 
mizing farm—as elegantly analyzed by Eckaus. But Morton Paglin’s analysis 
of the Indian Farm Management Studies throws at least doubt on the hypoth- 
esis of redundant labor.t The Indian data may be bad and subject to more 
than one interpretation, but they make the redundancy hypothesis less than 
self-evident. 

The first fact—and it is a fact—raises questions why some innovations are 
accepted and others are not: whether an economy can be ripe for some but not 
for other technologies. It also raises questions about the time horizon: wheth- 
er the impression that it is difficult to transmit technologies may not be due to 
an impatience with the time it takes to carry through a radical transformation 
of an economy. Perhaps we can come to grips with the problem in a slightly 
different way. 

Which brings me to my problem of interpretation. Suppose I look at the 
problems (and answers) presented by our three authors from a slightly 
different viewpoint which allows explicitly for a time horizon. How can the 
problems of the proper technique to be employed be divorced from the general 
problem of development? How can the problems of the techniques to be used 
in a particular firm or plant or industry be divorced from the problems of 
what to produce in the first place? What possible meaning can I give to any 
particular factor intensity definition? How can I say anything useful about 
the bias of future innovation? I believe that there is a danger that the ques- 
tions are, in a real sense, wrongly put. As Robert Solow put it another con- 
text: The questions, after bias of innovations or choice of techniques, may or 
may not have answers, but in a sense they may be irrelevant as put.? 


*Morton Paglin, “Surplus Agricultural Labor and Development: Facts and The- 
ories,” A.E.R., Sept., 1965. 

3 Robert M. Solow, “The Great Automation Question,” The Public Interest, Vol. I, 
No. 1. 


116 AMERICAN ECONOMIC ASSOCIATION 


Put yourself into the shoes of a planner who has to allocate resources for 
growth. He wants to achieve the fastest possible growth through increasing 
the productive capacity of the economy and making it more flexible. He wants 
to maximize the resources he can utilize for these purposes and he must allo- 
cate them as well as he can. Now notice that the resources consist of a bundle 
of things: labor of varying skills; land of varying qualities; machines; raw 
material; some foreign exchange. Some of the things can be used for almost 
anything, particularly foreign exchange. Others have various specific uses and 
are difficult to shift. Moreover, the planner can reallocate at any one moment 
of time only part of the resources, but he can always reallocate some resources 
at every moment of time. And, finally (for the present purpose), the economy 
is producing at a certain level of technology and hence has a given income. 

I have avoided the word capital. For I do not know what it means in such a 
context. But I have no doubt what I would do in such a situation. I would try 
to distribute all my resources in such a manner as to give me the highest social 
pay-off in the short run. If I were confronted with reasonably accurate prices, 
this would, in fact, save on the scarce ones in the sense of making the best use 
of them. The scarcest resources are as likely to be managerial talent or skilled 
labor as foreign exchange or “capital.” Such a criterion would get me the most 
resources in the next period for reallocation for all purposes. It would take 
into consideration the limited market which would grow at the fastest possible 
rate. It would automatically select the best techniques and the best “indus- 
tries,” as well as the best factor proportions, and it is even likely to lead as a 
result (but not as a selection criterion) to import substitution. 

I am just putting into blunt everyday words the more sophisticated 
findings of Robert Solow in his De Vries lectures: “Without any dubious 
‘measurement of capital,’ within whatever technological assumptions instinct 
and observation lead one to make, it is possible to pose and to answer what I 
have claimed to be the central question of capital theory. What is the pay-off 
to society from an extra bit of saving transformed efficiently into capital- 
formation.”® 

If this view of a proper investment criterion is accepted, the problems of 
technological transference appear, perhaps, in a slightly different light. It still 
remains true that no good technologies may exist and that a particular prob- 
lem is not solved as yet. Tropical soils undoubtedly pose such problems. Obvi- 
ously research and creative adaptation are the painfully slow answer. Second, 
the criterion proposed, despite the variations that can be introduced via shad- 
ow prices and other refinements (not to say gimmicks), is reasonably clear. 
But it also indicates that no miracles can be expected, the brake to miracles 
coming from the condition that the savings must be “efficiently” transformed. 
One can accelerate just so much. It is obviously true that in many specific 
cases a society may skip a whole series of technologies and move from head- 
pan directly to conveyor belt and truck. It is also true that it is a slow process 
to move a whole society growing at 3 percent rapidly to 7 percent. 

* Robert M. Solow, Capital Theory and the Rate of Return (Rand McNally & Co., 


1964), p. 34, (I wish I had had this excellent book when I was a planner to use his 
high authority where my lowly authority was doubted.) 
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Third, it can never pay in terms of growth of employment to use more 
labor than is profitable, if (but only if) the additional profits can be invested 
and thus create employment. It seems to me there is no logical or factual rela- 
tion between factor intensities, income distribution and rate of savings. No 
doubt employment depends in a classical manner on relative prices of factors 
—many factors—but in a growing economy, in the Keynesian manner, also on 
the level of investment and, with more than two factors assumed, even in a 
classical system there are possibilities of complementaries as well as substitu- 
tion of factors. 

From this, it seems to me to follow, that obstacles to the application of ad- 
vanced technologies will diminish as a society becomes richer, since normally 
(leaving aside the lucky find of oil or a sudden dramatic and sustained im- 
provement in the price of a traditional export good) growth involves change 
toward a more sophisticated structure of production and the availability of an 
increasing number of people capable of applying the technologies as well as 
creating some of them. If the view is right, most difficulties are growing pains 
and can be overcome by patient husbanding of resources. 

Obviously, there remain many questions to be answered. I find it difficult to 
believe that underdeveloped countries will achieve sustained growth as long as 
the adaptation of technologies to their problems is made exclusively in the 
advanced countries. One thing that is impressive about early American de- 
velopment is how early the creative adaptation of European technologies 
started: see President Jefferson’s plow in the Smithsonian Institute. But I find 
it also difficult not to believe that African or Asian countries will get to this 
point if they have not done so already. 


KNOWLEDGE, INFORMATION, AND INNOVATION 
IN THE SOVIET ECONOMY 


INNOVATION AND INFORMATION IN THE 
SOVIET ECONOMY* 


By GREGORY GROSSMAN 
University of California, Berkeley 


In the Soviet view, technological progress is not only virtually syn- 
onymous with human progress, but is also an overriding national 
goal and a major element of legitimation of Communist rule in Russia. 
From Lenin’s “communism equals Soviet power plus the electrification 
of the whole country,” through Stalin’s injunction to his subjects to 
“master technology,” to Khrushchev’s and Kosygin’s “construction of 
the material-technical base of communism”—each additional machine or 
kilowatt, every just-trained engineer, has been identified simultaneous- 
ly with yet another forward step on the direct historical path to social 
perfection and human bliss as well as with the strengthening of the in- 
ternal and external power of the Soviet state. The “world-historic vic- 
tory of socialism over capitalism” is assured, we have been repeatedly 
told, because socialism (Soviet-style, of course) removes the obstacles 
to the full productive use of man’s ingenuity and creativity and is ca- 
pable of planning and organizing the productive forces of society for 
unstinted technological advance and, hence, economic progress. 

A consequence of this approach has been the elaboration of a new 
social technique: the routinization of economic growth. This is to say, 
virtually everything connected with the process of economic growth— 
the accumulation of society’s saving, capital formation, education and 
training, invention, research and development, technical modernization 
and innovation, dissemination of technological information, and (last 
but not least) the massive take-over of technology from abroad—has 
been centrally organized and planned and subjected to standardized, 
repetitive, routine methods and procedures. The technique is not exclu- 
sively Soviet or Communist; some of the just-cited functions have also 
been routinized for some time elsewhere; for instance, research and 
development in large “capitalist” corporations or the defense and 
space programs of major Western governments have also been in large 

*The author cordially thanks Professor Marvin R. Jackson, Jr., of Arizona State 
University, for much valuable assistance in the preparation of this article. The author is 


also grateful to the J. S. Guggenheim Memorial Foundation, whose generous grant in 
the preceding year facilitated some of the preliminary research for this paper. 
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measure routinized. But its comprehensiveness and extent within the 
national economy are distinctly Soviet-style. 

In the present paper we shall be concerned with only one aspect of 
the routinization of growth in the Soviet economy: the routinization of 
innovation and the related problems of information. By innovation we 
mean something rather broad; namely, the introduction and diffusion 
of relatively more advanced production techniques, whether indige- 
nously developed or not and whether the given technology is finding its 
first application in the Soviet Union or is already known there in prac- 
tice. Innovation, as we use the word, thus comes close to the standard 
Soviet phrase, vnedrenie novoi teckhniki, often translated as “the intro- 
duction of new technology.’” If the phrase “routinization of innova- 
tion” has the appearance of a contradiction in terms, it also reflects 
the dilemmas and paradoxes inherent in the planning of rapid technical 
progress in any “going” economy and especially within the rigid con- 
text of Soviet economic and administrative institutions. 

We begin, therefore, with a few words about that context. The econ- 
omy is centrally managed by means of detailed output and input tar- 
gets assigned to enterprises and intermediate entities. Nearly every 
material producer good of importance is centrally allocated. Short- 
term planning aims at (1) mobilizing production resources to the ut- 
most and (2) achieving minimal consistency between production ca- 
pacities, output targets, and supply allocations. In the event, this con- 
sistency is quite poorly achieved. Labor, however, is deployed largely 
through a free market (a major exception being that the mobility of 
collective farmers is administratively restricted). Investment—which 
has in recent years accounted for something like one-third of GNP—is 
nearly entirely centrally planned and controlled. Its purpose is not 
only to propel the steady and rapid expansion of the country’s produc- 
tive capacity in the desired directions, but also to serve as the chief ve- 
hicle for the introduction of modern technology into the economy. 

Prices for producer goods are administratively set (or, at least, ap- 
proved) according to complicated principles and procedures which 
may have their rationale but in any case do not purport to seek our ei- 
ther scarcity or equilibrium levels. Given also some other aspects of 
the Soviet economic system, especially materials allocation, the result 
is that for most important producer goods demand exceeds supply and 
the usual phenomena of a seller’s market prevail. 

From the early days of the Plan Era until July, 1957, and again 
since October, 1965, industry has been formally organized according to 

*This phrase, however, does little justice to its Russian counterpart. The verb vne- 
driat? bears the connotation of an organic process (to implant, to cause to take root), 


while tekhnika embraces both the technique or technology of production and the physical 
equipment that embodies it. 
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the “branch” (“product-line,” “ministerial”) principle; i.e., the enter- 
prises belonging to a given branch of industry have been subordinated 
to the corresponding ministry (earlier, commissariat), usually regard- 
less of their geographic location. Between 1957 and 1965, the “terri- 
torial” principle of industrial organization cbtained—most enterprises 
were subordinated to regional economic councils (sovnarkhozy). The 
organizational “partitioning” of the Soviet economy is important for 
our inquiry because it tends to determine (1) the pattern of informa- 
tion flow and (2) the structure of what Peter Wiles has called “subor- 
dinate autarky”; that is, the tendency of each administrative level to 
be self-sufficient. The latter phenomenon, conditioned by the system of 
success indicators and by the prevalence of the seller’s market, appears 
in the form of either “departmentalism” or “localism,” and, together 
with the tendency of communication lines to coincide with those of au- 
thority, creates the malignant situation known in Soviet parlance as 
“departmental barriers”—the failure of enterprises or higher organs to 
effectively communicate or cooperate with each other.” 

As we might expect from the opening observations of this paper, 
technological information of all kinds and from all sources is avidly 
gathered, assiduously translated, processed, and compiled, and aggres- 
sively distributed. The volume of technical publication is enormous. 
Throughout the Soviet period, highly organized efforts have been made 
to import technology from the more advanced countries in the form of 
stray information, systematic documentation, production processes, 
prototype equipment, and live advisers. The All-Union Institute for 
Scientific and Technical Information (VNJITT) is unique in the world 
in the range and thoroughness of its collecting and publishing activi- 
ties, although it is only one of many Soviet organizations devoted to 
this end.* Commerical secrecy as practiced under private enterprise is 
not supposed to exist (will the current efforts to raise the role of profit 
in the Soviet economy tend to revive it?) but departmental jealousy 
and what might be called subordinate secrecy (concealing one’s true 
capacities from one’s superiors) are practiced widely. Lastly, much 
technical information is also dispensed, often in directive manner, in 
the form of input-output coefficients (“norms”) for planning, technical 
specifications and standards, and the like. 

Much more complex is the picture with regard to economic informa- 
tion. As we have noted, producer goods prices are poor representations 
of the goods’ relative scarcities for either the short or the long run. 

*¥or further information on the structure and functional characteristics of the Soviet 
economy and on its prices, the reader is referred to [2] [9] [11] and [16]. 

3 See [13, pp. 73-76] for a concise account of such organizations. This study by Peter 


Knirsch is so far the only systematic inquiry into Soviet planning of technical progress 
published in the West. 


SOVIET ECONOMY 121 


Now that state enterprises are about to begin paying interest on their 
fixed and working assets, capital will be carrying a price in current 
cost accounting as well as in planning, but it may be doubted that the 
rate—or, more correctly, the many “branch” and special rates—will 
accurately reflect the social marginal opportunity cost of this factor.* 
Land remains unpriced, though some other natural resources will sup- 
posedly soon bear rent charges. The exchange rate is of doubtful fideli- 
ty. Farm prices, even if somewhat more sensible than before, are still a 
country-wide crazy quilt. The wage structure does make some sense, 
but only with reference to supply and demand in the labor market—a 
circumstance from which Soviet labor was supposedly liberated by the 
advent of socialism. 

For day-to-day production decisions, the most important economic 
information consists of plan targets, supply allocations, and success 
indicators. Both short-term and long-term planning rest on an enor- 
mous flow of statistical data, most of which is probably superfluous 
and in any case costly to collect and often of doubtful reliability. More 
important, while it forms the basis for all the planning in the tradition- 
al—centralized and “manual”-——way, the information generated either 
in intrafirm bookkeeping or in hierarchical reporting is poorly suited to 
either management decisions? in the firm or to the prospect of mathe- 
matized planning at the top. Surely, at the enterprise level, and even 
considerably above it, there is little reliable indication from economic 
(as against administrative) signals of the socially most desirable direc- 
tions for investment, as things now stand. Another serious defect is the 
very inadequate state of interfirm communication—lack of technical 
catalogues, advertising, salesmen—which makes it difficult to know 
what goods are actually or potentially available for use in production. 

Perhaps even more inimical to technological progress and economic 
growth than the dubious quality of economic information generated by 
the Soviet economy is the lack of appropriate motivation for innova- 
tion at the enterprise level. The problem has been treated in the Soviet 
literature at the greatest length; we have had occasion to discuss it in 
this Review several years ago.° Complex in its many details, the matter 
is essentially quite simple: given the success indicators and the system 
of bonuses to management, the “taut” plans, and the “ratchet princi- 
ple” of raising plan targets on the basis of most recent performance, 
management has little to gain and much to risk by espousing new 
products or processes. Besides, any change in the routine runs into in- 


*Cf. [6, esp. Chap. 11]. 

5 Recent analyses of the Soviet use of the rate of return in choosing among alternative 
technologies will be found in works by Bergson [2, Chap. 11] and Collette [7, Part ITT]. 

*[10]; see also [16, pp. 167-71] [19, Chap. 9] [3, p. 86]. 
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numerable bureaucratic obstacles at all levels. Hence, widespread 
aversion below to anything new; i.e., a reluctance to act innovatingly 
on information that more than offsets the commercial secrecy of the 
market economy. 

It must be noted that machine-building enterprises are also prey to 
this phobia of innovation. Thus, precisely the industry which in the 
Western market economy, through its sales campaigns, is responsible 
for much of the diffusion of innovations, in the Soviet Union has the 
opposite role of imposing technical conservatism on itself and its 
clients. Accordingly, it has been machine building that has been the 
chief beneficiary of various schemes to reward managerial and techni- 
cal personnel responsible for innovation—especially since 1960—and 
to relieve the costs (and, thus, prices) of new products of expenses in- 
curred at the development stage.’ The Soviet literature does not give a 
strong impression that these schemes have as yet been markedly suc- 
cessful in lessening resistance to innovation.’ 

Of course, much—and in the earlier period, most—of what is techni- 
cally new enters the Soviet economy by being embodied in newly built 
plants, where the dead hand of the present has not yet appeared. By 
now, the Soviet Union possesses an enormous establishment for the de- 
sign of new (or redesign of old) production facilities. In 1963, there 
were some 1,300 so-called “project-making” organizations (engineer- 
ing design bureaus); in late 1965 they employed over 450,000 persons 
and had an aggregate budget of 900 million rubles (Pravda, Dec. 8, 
1965, p. 5). For reasons of space we cannot inquire into their opera- 
tion. Suffice it to say that the project-making organizations have been 
under much attack in the Soviet literature over the years because of 
their slowness to innovate on the drawing boards, among other things. 
Doubtless, the fault is not entirely with the subjective qualities of their 
engineering personnel; they have had to contend with inadequate eco- 
nomic signals, faulty incentives, and a refractory, overcentralized sys- 
tem. 

Insofar as it has been overcome, the resistance to innovation at en- 
terprises and in project-making organizations has been overcome in 
large measure by continuous administrative pressure from above. Cru- 
cial to its success are the communication channels through which it is 
transmitted—a problem to which we shall return toward the end of this 

7On these schemes for the “stimulation of new technology” see [1, pp. 98 ff.; V. Mar- 
kov in Planovoe khoziaistuvo (hereafter P.Kh.), 1960] 16, English text in Problems of 
Economics, III] [10; E. Slastenko in P.Kh., 1964] [2; A. Basistov in Voprosy ekono- 
miki, 1964] [5; and Ekonomicheskaia gazeta (hereafter E.G.), Jan. 20, 1965, p. 37]. 

But, not unexpectedly, these schemes may have aggravated conflicts of interest be- 


tween innovators and production personnel within énterprises; cf. Bassitov, loc. cit., 
pp. 31-32. 
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paper in the context of the recent reorganization. But now we turn our 
attention to two of the most distinctive Soviet institutions in the field 
of technological progress, “uniform technological policy” and “the plan 
for the development and introduction of new technology.” 


Uniform Technological Policy 


A frequently cited concept, uniform technological (or technical) 
policy (edinaia tekhnicheskaia politika) is also a most elusive one. We 
know of no rigorous definition of it in the Soviet literature. Often it 
merely refers to the dictator’s whim in technical matters or to the par- 
ticular technological hobbyhorse that the given author is riding. Inso- 
far as it does have substantive content, the concept of uniform techno- 
logical policy amounts to the centralized determination and mandatory 
enforcement of the technological aspects and parameters of a produc- 
tion process. This may refer to the basic characteristics of the process 
(e.g., thermal or hydraulic power generation, type of railroad traction, 
automation), its main technological parameters, the types and varieties 
of required equipment, standardization, typical size of plant, degree of 
vertical integration in production, etc. An example will be found in the 
Resolution of the 1959 Plenum of the Central Committee CPSU which 
selects many dozens of technological processes in virtually all branches 
of industry and transport for high-priority attention [17, pp. 501 ff.]. 
No doubt even starker examples could be culled from the early years 
of Soviet industrialization. 

That something like the notion of a uniform technological policy 
should have evolved in the U.S.S.R. is hardly surprising. It is, first and 
foremost, a corollary of the central planning of investment, especially 
where economic advance has been seen largely in technological terms 
to begin with. Second, investment has to be supported by specific ma- 
terials allocations, which has also been highly centralized in Soviet 
practice. That is to say, technological specifications determine precise 
material requirements, which cannot be honored except at the top. 
Third, under Soviet conditions, the necessary linkages with other in- 
dustries can be properly handled only at a very high level. Fourth, 
centralizing technical decisions at the center is presumably an econom- 
ical way of utilizing engineering and other scarce skills. Thus, A. Kos- 
tousov, chairman of the State Commission for Automation and Ma- 
chine Building which was created in 1959 expressly to lay down a tech- 
nological policy in that area, wrote soon after assuming his new post: 


[Technological progress requires] uniformity of technological policy in machine build- 
ing. There cannot be isolated technological policies in Riasan’, Minsk, Moscow, or Lenin- 
grad provinces in regard to, say machine-tool building. The coordination of technological 
policy is a most important task at the present stage. It will allow to save the efforts of 
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scientists and engineers, to eliminate unnecessary parallelism and duplication, and to cre- 
ate the conditions for the developing the most progressive technology in all branches of 
machine building,” 


On the other hand, we may well ask how feasible—under actual Soviet 
conditions—would have been the decentralization of basic technologi- 
cal decisions given the inadequate motivation, the absence of reliable 
economic signals, vagueness in regard to decision rules, and—we must 
add—far from perfect identity between the goals and values at the 
center and at the economic periphery. 

To be sure, insofar as we know, the central authorities have not had 
the benefit of much better economic parameters or much more precise 
decision criteria than those available to their subordinates. They, too, 
have tended—perhaps even more consciously—to mistrust internally 
generated price-cost information and to put their faith in more strictly 
technological criteria and into imitation of foreign practice. The latter, 
particularly, seems to have been an important criterion—both for want 
of others and as a convenient hedge for the individual decision-maker 
against the risk of being accused of deciding wrong. After all, Ameri- 
can (or German, or British) technological solutions could hardly be 
wrong! And besides they are already at work. Where the central or- 
gans, however, have indeed had a clear advantage over the periphery is 
in their overview of the physical requirements of the whole investment 
program. This, of course, has only tended to support the notion of uni- 
form, centrally-determined technological policy—even if in the event 
the requisite consistency and coordination have apparently been mini- 
mal. 

Nor is much known as to the roles of various planning bodies and 
political organs in this connection. There is little doubt, however, that 
the abolition of the ministerial structure in 1957 adversely affected 
communication along branch lines and thus militated against innova- 
tion insofar as it depends—as it largely does in the U.S.S.R.—on plan- 
ning and administrative pressure from above. The progressive multi- 
plication of the State Commissions for individual industries between 
1957 and 1962, and even the enhancement of their authority in mat- 
ters of technological policy in 1962-63, seems to have more compli- 
cated than strengthened planning along branch lines. These difficulties 
have provided the main reason for a return to the formerly discredited 
ministerial (branch) system of industrial organization.” 

Tn sum, uniform technological policy has been both reality and mir- 

? Kommunist, 1959:8, pp. 11-12; cf. idem in [18, pp. 108 ff.]. 

The implications of the 1957 reform for economic growth were discussed by us in 
[10, pp. 70-71]. A useful and concise Soviet analysis of the implications of branch and 
territorial partitioning may be found in Birman’s booklet [4, pp. 49-64]. Knirsch gives a 


good account of the many organs engaged in planning technological advance in the 
U.S.S.R. [13, pp. 76 E.l. 
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age in Soviet practice. It has certainly been a reality in the sense that 
huge industries have been built up on the basis of particular technol- 
ogies. But the economic wisdom of these technological solutions has 
been quite uneven, and often probably insufficiently or inefficiently in- 
vestigated in the first place. Moreover, the very goal of technical uni- 
formity itself may have been irrational where economic conditions re- 
quire a variety of technical solutions; witness the patent case of agri- 
cultural machinery. But seen on its own terms and with all the tech- 
nological biases to which it has been prey, uniform technological pol- 
icy in the U.S.S.R. seems as often as not to have been unattainable. 
Even within individual industries this has often been so owing to 
conflicts of personal or departmental interests, bureaucratic empire 
building, “departmental barriers,” materials shortages, resistances to 
innovations, and all the other facts of Soviet economic life. It has fre- 
quently Jacked continuity—or has continued for much too long (as in 
the case of traditional emphases on coal, steel, or railroad steam trac- 
tion). As we shall presently see, it has not been effectively supported 
by the expressly-designed “plans for the development and introduc- 
tion of new technology.” And there seems to have been relatively lit- 
tle connection between technological policies in different industries. 


Plans for the Development and Introduction of New Technology 


Though far from being the only vehicle of technical progress in the So- 
viet economy, these plans have been the chief formal documents 
through which the authorities have been trying to carry out techno- 
logical policy in industry and construction. Begun in the late 1940s, 
they are constituent parts of annual economic plans (and only of the 
annual plans) on each level, from the union government down to the 
individual enterprise. Unlike production plans, at the higher levels 
these plans do not aggregate the provisions of those at lower levels 
but rather select items of requisite importance. In recent years these 
measures have been a rather varied assortment, falling under six main 
rubrics: (1) Directives for the mechanization and automation of pro- 
duction processes and the introduction of advanced technology; (2) 
directives for the development and production of prototypes of new, 
important machines and articles; (3) directives for the most impor- 
tant research, development, and experimental projects; (4) a list of 
obsolete machinery, devices, etc., whose production is to be terminat- 
ed; (5) directives for quantity production of new kinds of industrial 
products; and (6) a statement of the requirements of materials, equip- 
ment, etc., for the implementation of this plan.™ The last provision 

"The fullest description of the plans for new technology will be found in [8]. A brief 


historical sketch is in [14, pp. 135 ff.], while the situation in the early years is described 
by Sokolov in P.Kkh., 1951:6. 
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dates only from 1962; financial requirements were included in the 
plans for new technology also for the first time only in that year. 

Soviet sources leave little doubt that the plans for new technology 
are among the least effective or successful in the industrial sector of 
the Soviet economy. Year after year, the nominal fulfillment of the 
union-level plan for new technology is of the order of 50-60 percent 
[17, p. 728] [18, p. 264] (Grishin in Pravda, Nov. 22, 1962). Even 
this may overstate the real effect in that the percentages refer to pro- 
portions of the number of items (projects) carried out or completed; 
there is accordingly a tendency to carry out or complete—whatever 
this may mean—the smaller items (projects) first for the sake of a 
better record. The reasons for the poor fulfillment record are many. 
Those most frequently cited are the lack of support with materials al- 
locations (even since 1962), lack of financial backing, and the usual 
resistances to innovation. 

But the plans for new technology seem to be very poorly drawn up 
to begin with. They are on a strictly annual basis with little if any ref- 
erence to any long-term projections, let alone plans, of technological 
development. The selection of items and projects seems to be unsys- 
tematic, even chaotic, and with little carry-over from year to year. 
There is little coordination between this aspect of the annual plan and 
such important aspects of it as those pertaining to production, labor, 
supply, costs, and profits. For that matter, there is little coordination 
between the various parts of a plan for new technology.” Notably, few 
projects in the plan are supported by any kind of economic 
justification, and those that are tend to be those for which bonuses to 
the innovating personnel are to be paid, which renders the economic 
calculations suspect from the start. And so forth.** Perhaps it is just as 
well that the plans for new technology tend to be only half-fulfilled. 

One can consequently appreciate all the more the intense search for 
institutional improvement, especially in regard to innovation and 
growth. The following passage, by L. Gatovskii, the recently-appointed 
director of the prestigious Institute of Economics of the U.S.S.R. 
Academy of Sciences, underscores the issue: 


Under the conditions of the present-day scientific revolution and of the competition and 
struggle between the two world systems, the planning of scientific and technical progress 
must, objectively, be the leading link of the whole system of national economic planning. 


*In a similar vein, it was alleged by no less an authority than Kostousov (Pravda, 
Aug. 28, 1959) that the planning of machinery output for the Seven-Year Plan (1959-65) 
proceeded without reférence to the investment plan. 

* Criticisms of the plans for new technology are legion. To cite a few almost at ran- 
dom: [17, passim; 18, passim; G. I. Samborskii in 15, pp. 268-83; P. Abroskin in P.Kh., 
1961:3; I. Kasitskii in Kommunist, 1961:2; A. Pliner in P.Kh., 1962:10; N. Semenov in 
Pravda, March 23, 1962; G. Kozlov in E.G., 1965:46, p. 6; L. Gatovskii in E.G., 1965 :48, 
p. 5]. For analysis once again refer to Knirsch [13, pp. 88 ff.]. 
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Yet, hitherto, this link has perhaps actually been the most lagging link in the whole 
complex of national economic planning and in the whole system of material incentives 
for production.™ 


In a society as rich in paradoxes as is the Soviet, the area of techno- 
logical progress and innovation contains its aliquot share. Everywhere 
in the U.S.S.R. the technologically most advanced and most backward 
are to be observed side by side. There is centralization of the highest 
order and at the same time failure to achieve some of the putative ad- 
vantages of centralization; for instance, surprisingly modest progress 
has been made in the field of industrial standards. Or there has been 
so far remarkably little progress in automation, despite an impressive 
scientific base and the absence of the institutional features that al- 
legedly hold back automation in decentralized, pluralist economies. 

Soviet technical achievements are generally not in dispute; it is the 
paradoxes by which the outside observer is fascinated and for which he 
seeks explanations. To be sure, many of the instances of lingering 
technical backwardness have their economic justification, if not histor- 
ical explanation, in factor proportions (although on this score the for- 
eign observer may be more generous than the domestic critic).** But as 
often as not Soviet contrasts have little economic rationale: their ex- 
planation must be sought in motivational, organizational, and institu- 
tional causes. We have already had reference to some of these, particu- 
larly those pertaining to the quality and transmission of information, 
incentives, and the methods of drawing up plans for new technology. 
We now return to the concept of routinization of innovation. 

The routinization of innovation on a national scale presumably 
means: (1) forecasting of technology for a substantial period, say a 
decade; (2) an economic methodology for selecting among technologi- 
cal alternatives, supported by projections of economic parameters; and 
(3) an organizational set-up to realize the desirable innovations. All 
three are much easier listed than accomplished. Although forecasts of 
technological progress are notoriously uncertain and risky, this part 
may be the least difficult in the Soviet case. In the recent past and for 
the near future the Soviet Union could and still can set its sights large- 
ly on the technology already developed and applied in the other in- 
dustrial countries; thus fortunately avoiding much of the uncertainty 

“Loc. cit. 
. ™Cf, [20] [12, pp. 67 ff.]; V. Agranovskii in E.G., 1961:9, pp. 26-27; V. Boitsov in 
Izvestiia, July 9, 1964; editorial in Pravda, Feb. 6, 1965; V. Tkachenko in P.Kh., 1965:7. 
On the economics of industrial standards generally sée Brady [5, Chap. IV]. Soviet 
problems in the area of industrial standards seem to rest on such institutional conditions 
as “departmental barriers,’ which block or delay agreement on specifications, and the 
opposition by producers, who dislike standards because they impose a quality constraint 


to, quantitative plan fulfillment. 
“Cf, 5. Kheiman [1, pp. 136 ff}. 
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attendant upon the projection of technological progress. Offsetting this 
advantage is the rigidity of the Soviet economy which resists adjust- 
ment occasioned by earlier faulty projections. 

For lack of space, we shall not discuss here methods of economic 
choice among technological alternatives, except to note that for a long 
time these methods—and the corresponding informational require- 
ments—were neglected in the U.S.S.R., although there is now a strong 
revival of interest in them among Soviet economists. 

Much attention has lately been focused on the organizational side, 
thanks to Mr. Khrushchev’s frequent tinkering between 1957 and 1964, 
and his successors’ economic reform of October, 1965. Here we find 
many fundamental dilemmas. Should the locus of innovative initiative 
and activity be primarily centralized or decentralized? What are the 
informational implications of each alternative? If primarily central- 
ized, what should the formal economy-wide organization be? If decen- 
tralized, how are particular and social goals to be reconciled? How to 
best ensure appropriate motivation and the right incentives? 

To take up first the centralized alternative, which is of course the 
traditional Soviet approach: The “territorial” principle of organiza- 
tion, as we have seen, severs the vertical, “branch-specific” lines of 
communication and thus impairs the transmission of information and 
pressure for technical advance and innovation. Khrushchev’s attempts 
to establish a complementary structure of branch organs (State Com- 
missions) to deal with dynamic aspects of planning hopelessly compli- 
cated and confused things. We have now (October, 1965) witnessed a 
reversion to the ministerial (branch) principle of industrial organiza- 
tion, although the authors of this reform must have been fully aware 
of its sins. But the problem is not thereby solved. How intimately inte- 
grated should planning for innovation be with planning for current 
production? If they are closely combined, the day-to-day pressures of 
production management will tend to deflect energies and attention 
from long-range matters, following a kind of Gresham’s Law of Plan- 
ning. If they are separated, the vertical lines of communication will 
remain at least partly impaired. How formidable will the new “depart- 
mental barriers” prove to be? In the past, innovation that cuts across 
industry lines has had a particularly hard time of it. (The slow pro- 
gress of automation may be partly explained this way.) 

More fundamental is the problem of inserting planning for innova- 
tion into the rigid, Soviet-style system of planning and management. 
This system rests heavily on routine, repetition, minimal disturbance, 
stability; it resists all new departures. But—as the sorry record of the 
“plans for new technology” amply shows—the routinization of innova- 
tion can be achieved only by at least partly deroutinizing other aspects 
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of planning, especially that of production and supply. Can it be done 
in a centralized system? Does Soviet-style planning at all permit of a 
“delicate moving balance between order and innovation”?™ Or does it 
allow only gross, discrete, forced injections of innovation into an 
otherwise inert order? 

The reforms of October, 1965, do not constitute much of a decen- 
tralization, in our opinion, despite a few steps in that direction (which 
is not to say that they may not eventually lead to substantial decen- 
tralizations). Unexpectedly, the most significant such step relates to in- 
vestment (rather than to current production): by 1967, some 20-25 
percent of all gross fixed investment in industry will presumably be 
undertaken in a decentralized way. Uniform technological policy is 
reasserted, but enterprises are called upon to exercise initiative and to 
innovate within its framework.** In the past, decentralization of in- 
vestment decisions on an even much more modest scale has been hand- 
icapped by the rigidities of the highly centralized environment, espe- 
cially when it came to obtaining the necessary materials.” Since the 
system of materials allocation and other centralist features are being 
retained, it is not clear how the much-expanded decentralized invest- 
ment will now manage to fare better. Nor is it clear by what mecha- 
nism uniform technological policy will be enforced without, presum- 
ably, squashing decentralized initiative. 

The irony is that, in the Soviet case, the imperative for innovation, 
on the one hand, and the severe obstacles with which innovation has to 
contend (including many of the inadequacies of information), on the 
other hand, derive from essentially the same root cause: the extreme 
historical urgency for the amassing of industrial power combined with 
the logic of preservation of political control by the authoritarian re- 
gime. The Soviet system is not unique, of course, in facing such grand 
dilemmas or such grandiose ironies. It will be interesting to see how 
unique will be its solutions. 

“The phrase is Brady’s [5, p. 108]. 

8 See Kosygin’s speech, Pravda, Sept. 28, 1965, and related materials; also, Gatovskii 


in E.G., 1965:48, p. 5. 
2 We have analyzed this problem at some length in [21]. 
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LIBERMANISM, COMPUTOPIA, AND VISIBLE HAND: 
THE QUESTION OF INFORMATIONAL EFFICIENCY* 


By Econ NEUBERGER 
The RAND Corporation and University of Michigan 


Soviet leaders appear to be dissatisfied with the present organization 
of their command economy-——an economy that may be described as 
having changed from one run by Genghis Khan with a telegraph to one 
run by Kafka with an abacus [36, p. 23]. The organizational reforms 
announced by Premier Kosygin in his speech to the Central Committee 
of the Communist Party on September 27, 1965 [17], may be inter- 
preted as the first stage in the revamping of the Soviet industrial sys- 
tem—the stage of Libermanism. The announcement of the reforms came 
three years after the now famous article by Professor Evsei Liberman 
in Pravda, September 9, 1962 [20]. I would characterize the reforms 
as potentially significant, but not radical. It is likely they will not pro- 
vide a fully satisfactory answer to the Soviet leaders’ search for a more 
effective economic system. It therefore seems useful to examine what 
alternatives are open to them if they should choose to make other, 
more radical changes. 

What roads are open to Soviet leaders? In addition to the Liberman 
route of freeing the enterprises from some of the “petty tutelage” in 
deciding how to produce the goods the plans call for, and making sales 
and profits the major success indicators, or the retention of the present 
command system, there are two more radical roads, The Soviet leaders 
could adopt the prescriptions of Norbert Weiner’s Soviet disciples, 
such as V. Glushkov and M. Fedorovich, and attempt to move toward 
an efficiently run, centralized command system with the help of mathe- 
matical models and electronic computers. Or, alternatively, they could 
adopt the recommendations of Soviet and East European economists 
such as A. Birman and O. Sik who consciously or subconsciously are 
attempting to adapt some features of Adam Smith’s “invisible hand” 
to the problems faced in their socialist economies. This alternative 
would employ mathematical programming and computers to arrive at 
better aggregative plans, but disperse detailed decision making to the 
productive units and attempt to structure incentives to make private 
benefits correspond to social benefits. This would, in Marshall’s words, 
harness man’s strongest, though not necessarily highest, motives. I 

*I wish to thank A. S. Becker, M. Bornstein, A. A. Brown, M. G. Dworkin, and 
R. S. Holbrook for their valuable comments on an earlier draft of this paper. i 
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shall call the first alternative “Computopia” and the second the “Visi- 
ble Hand.” 

In order to evaluate the alternatives, I shall employ a very simple 
conceptual framework. Instead of talking in terms of centralization 
versus decentralization, or in terms of institutions and instruments, I 
suggest that one might look at any system of economic organization in 
terms of the following three questions: (1) who makes what decision— 
the problem of organization; (2) what information does he receive, 
what signals does he send out, and how does he ascertain the degree of 
correspondence between his signals and the actions taken by others—the 
problem of information; and (3) assuming given objective functions 
for each actor in the system, what are the incentives that will motivate 
him to reach a given decision, based on the information at his disposal— 
the problem of motivation. I believe that the answers to these three 
questions supply most of what we need to know to evaluate the proba- 
ble static or dynamic efficiency of any economic system, assuming 
given natural and human resources and technological knowledge. Let 
me be even bolder and suggest that in seeking the optimal economic 
system, it may be possible to combine the three aspects into just two 
criteria, The best system would be one in which decision-making power 
is distributed to maximize the efficiency with which information is 
used, and which permits the structuring of incentives to minimize the 
divergence between the objective functions of the various primary eco- 
nomic units (productive enterprises and suppliers of resources) and 
the social welfare function (however defined). Although both of these 
considerations are necessary for a judgment, I shall concentrate on the 
first—the “informational efficiency” of various reform alternatives in 
the U.S.S.R. As I will make clear shortly, I am using the term “infor- 
mational efficiency” to denote much more than a mere minimization of 
costs. 

Information (the collection, transmission, processing, storage and 
retrieval, and analysis of economic data, the communication of orders 
or other signals, and the feed-back necessary for the evaluation of de- 
cisions taken as a result of the signals) is a necessary input into every 
aspect of economic decision making. The larger the number of partici- 
pants in the economic process, the greater the division of labor, the 
more complex the technological processes, and the wider the assort- 
ment of goods and services an economic system produces, the more in- 


‘This name occurred to me as I read in numerous Soviet and Eastern European an- 
nouncements that they wish to use the principle, “What is good for society should also 
be made good for every enterprise and every worker,” and could not help but think of 
Adam Smith’s invisible hand. I later found, on rereading the pathbreaking book by Pro- 
fessor Berliner [3, p. 50] that he had already used this name, so I grant him the prior 
rights to the name, without holding him responsible for my use of it. 
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formation intensive the economic process becomes. The increasing in- 
formation intensiveness of the Soviet economy partly explains the 
search for new economic methods in the U.S.S.R.” 

To evaluate the informational efficiency of an economic system, I 
shall assume that there are only two subsystems in an economic system: 
the information subsystem, Zs, and the production subsystem, Ps. The 
information subsystem can affect the total output of goods and services 
of the economy in three ways: 

1. The Input Effect. Is competes with Ps for factors of production, 
and thereby, ceteris paribus, lowers the output of the economy because 
only in Ps; does any production of goods and services take place. If the 
amount of labor (Z:) and/or capital (Ki) (each converted to homo- 
geneous units) used in J. is reduced, without changing the contribution 
that 7, makes to the efficiency with which Ps uses its resources, the in- 
creased amount of labor and/or capital available to Ps (Zp and/or Kp) 
should cause an increase? in output—I shall call this a positive input 
effect. 

2. The Qualitative Output Effect. By providing better information‘ 
on the relative scarcities of the various components of the final bill of 
goods (the true scarcity prices), without using more L: or Ki, Js makes it 
possible for Ps to attain an output mix closer to the optimal one® (de- 
fined in terms of the preferences of the planners or the combined prefer- 
ences of the planners and households). 

3. The Quantitative Output Effect. By providing better information 
on the shapes of the individual production functions and the availa- 
bility of factors of production, without using more Li or Ki, J; makes it 
possible for Ps to increase output by a superior efficiency in the use of 
the resources.® In the long run, it can also affect the supply of the re- 
sources themselves and the level of technological knowledge, but a dis- 
cussion of this is beyond the scope of this paper. 

Pure effects are not as likely as some combinations, e.g., a combination 

*Two recent significant contributions to the Western literature on the information 
problem in the Soviet Union by R. Judy [15] and L. Smolinski [35] deal with the weak- 
nesses of the present system and with the feasibility of the cybernetic approach. 

? Lp and/or Kp may be increased because either a larger number of given labor hours 
or hours of capital services are available, or because relatively high quality labor or 
capital is released from I. for use in P.. 

‘As pointed out by Marschak [23], it is essential to differentiate between the amount 
of information (measured by the capacity of the channel of information to transmit dis- 
tinct messages) and the value of the information (measured by its payoff function). In 
dealing with the information efficiency of the reform alternatives, I shall assume that the 
value, rather than the amount of information, is to be maximised, 

"With better information, the preferences themselves may be somewhat altered, so it 
is not possible to define a social welfare function completely without specifying the 
information available. 

“If commodities are valued in prices that diverge greatly from scarcities corresponding 


to community preferences, a positive quantitative output effect may not represent a true 
increase in welfare. 
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of input and output effects, where more resources are used in Js, but the 
smaller amounts of Lp and Kp remaining in Ps, are used so much more 
efficiently with the improved information, that total output is increased. 

Changes in informational efficiency may result from (1) a change in 
the operation of the information system itself, e.g., by more effective 
use of its labor and capital due to automation—internal effects; and (2) 
a change in the role played by the information subsystem due to a 
change in the way the economic system as a whole is organized, e.g., 
the substitution of some market forces for some commands—éexternal 
effects. Our discussion will center on the external effects, since Liber- 
manism, Computopia, and the Visible Hand all change the role played 
by the information system. 


Recent Reforms 

The reforms in the system of management of Soviet industry, re- 
cently announced by Premier Kosygin, will bring about several changes 
that should affect the informational efficiency of the system:’ (1) 
the abolition of sovnarkhozy and their replacement by ministries, 
(2) the promise of greater autonomy for enterprises in deciding how to 
produce, in initiating small investments, and in decisions on the partic- 
ular assortment of outputs, (3) a substitution of sales and profits for 
the numerous present success indicators, thereby dethroning the quan- 
tity of output from its key role, (4) a greater emphasis on direct con- 
tracts among enterprises, along the lines of the Bol’shevichka and 
Maiak experiments [18], (5) an increased role for associations of en- 
terprises (otraslevie ob’edineniia), (6) a reform of the price system, 
and (7) the introduction of a charge on capital held by enterprises. 
The second, third, and fourth represent the essense of what has come to 
be called “Libermanism,” although only the second and third were 
originally suggested by him [20]. However, since none of the other 
changes conflict, in any important way, with his suggestions, I have 
labeled the reforms “Libermanism.” 

The abolition of the sovnarkhozy and their replacement by minis- 
tries changes the focus of decision making and the flow of information, 
but this change by itself cannot be expected to bring about a clear gain 
or loss in informational efficiency. The 1957 reorganization does not 
appear to have done this [13], and if the reforms constituted merely a 
return to the status quo ante there would be no reason to expect them 
to bring about such changes. 

More interesting, from our point of view, are: the promise of greater 
autonomy for enterprises, the establishment of sales and profits as the 


™Some changes, stich as greater eniphasis on opefational five-year plans, the substitu- 
tion of credits for grants, the increased reSponsibility of ettterprises for nonfulfillment of 
contracts, the setting up of various incentive funds in the enterprises, étc., will not bė 
discussed in this brief paper. 
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kéy success indicators, and the emphasis on direct contracts among en- 
terprises. In these contracts the specific assortment of commodities, 
within broad categories set in the plan, and the choice of suppliers and 
customers, are based on the contracts instead of directives from higher 
organs. In addition, Kosygin’s suggestion that ministries devolve some 
of their responsibilities to associations of enterprises may prove to be 
an important change.’ 

One of the surprising parts of Kosygin’s report was his omission of 
any specific mention of informational problems even though these had 
figured very heavily in the criticisms of the present Soviet system by 
Soviet economists. I do not believe that this means that Soviet leaders 
have taken a definite anticybernetics position, but it seems clear that 
the purpose of the reforms is to deal primarily with the organizational 
variable (ministry versus sovnarkhoz) and motivational variable 
(profit and sales as the major indicators) and not with the informa- 
tional aspect of the problem. 

Despite this, I feel it is worth while to speculate about the probable 
informational efficiency of the proposed system. I shall start with the 
big assumption that the ministries will really follow the injunctions of 
Premier Kosygin and avoid returning to the discredited pre-1957 sys- 
tem of “petty tutelage” and that the party will limit its meddling in 
the economic affairs of the enterprises. 

What is the likely input effect of the proposed changes? Lower costs 
for the informational tasks at the various levels in the planning system 
might be expected from the elimination of a large proportion of the 
success indicators with which the planners attempted to guide and hem 
in the enterprises, and from the possible reduction in the number of 
commodities planned from above, though the number of materials bal- 
ances, which must be juggled by the various sections of Gosplan may 
not be reduced. A relaxation of the detailed planning of the utilization 
of labor would, by itself, be a considerable step toward reducing the 
amount of detailed information transmitted from the enterprise and 
analyzed by higher organs in order to include it in the tekhpromfinplan 
of the enterprise and to check on the adherence by the enterprise to 
the plan.” The granting of permission to the enterprise to initiate small 
investment projects, without having to obtain authorization, would 
have a similar effect. 

Assuming, as is likely, that the associations would control a smaller 


ë The reason I stress the role of associations is that they have played a very important 
role in East Germany (the VVB) [31, pp. 28-30], their role has been expanded under 
the Czech reforms of 1965 [12], and they had already gained some limited importance 
in the Soviet Union prior to the reforms [29]. 

°It has been estimated that between 65 percent and 80 percent of the work at com- 
puter centers in enterprises in various machine-building branches deals with labor and 
wages [37, p. 63]. 
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number of enterprises than the main administrations (glavki), the 
transfer of any given amount of decision-making power and responsibil- 
ity for the control of the performance of enterprises to the associations 
shortens the lines of communication and may have a positive input 
effect. Whether it does or not depends on many factors, such as a possi- 
ble reduction in the amount of information the enterprise is forced to 
collect when controlled by the association rather than the glavk, a re- 
duction in the costs of transmission (which, however, is not likely to 
be a major saving), a possible reduction in the cost of processing and 
analyzing the information at the association instead of the glavk, and a 
reduction in the cost of checking up on the performance of the enter- 
prise. Whether the processing and analysis costs would be reduced due 
to the smaller volume of data handled by the association would depend 
on the relative economies and diseconomies of scale in processing. 
These depend, in large part, upon the informational technology used 
and as yet no light has been shed on this, 

An even more difficult, more important, and more interesting ques- 
tion is how the proposed reforms will affect the informational efficiency 
of the Soviet system in terms of the qualitative and quantitative out- 
put effects. 

One of the major problems in dealing with this question is the un- 
certainty about the nature of the price system envisaged in the re- 
forms. All that is known so far is that the recently formed State Com- 
mittee on Prices of Gosplan was given the task of presenting recom- 
mendations by January 1, 1966, on the basic principles of price forma- 
tion, with the proviso that prices approach as closely as possible to 
“socially necessary labor costs” and assure every “normally working” 
enterprise of “reasonable profits” [17, pp. 6-7]. 

It is not known, for example, whether the newly introduced capital 
charges are to be considered as costs for purposes of wholesale prices. 
It does seem clear, however, that with the exception of new products, 
where the economic effect on the user of obtaining a superior product 
is to be considered, neither supply-demand equilibrium prices nor linear 
programming shadow prices a la Kantorovich are to be considered. 
The Chairman of the State Committee on Prices, V. Sitnin [34], has 
made it clear that he favors no major change in the principles of price 
formation; he supports cost of production prices, with average costs of 
the industry as the basis. 

The shift to profits and sales as the major criteria of success, given 
the constraints set by the wage bill plan, and the probable increase in 
direct contracts between consumer goods producers and trade net- 
works will give prices a greater importance than they enjoy under the 
present system. Thus, the nature of the price system will be one of the 
factors determining the success of the reforms. Let us assume, for the 
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moment, that prices are reformed sufficiently to perform their alloca- 
tional function relatively effectively (admittedly a very big assump- 
tion). Is it likely that any positive quantitative or qualitative output 
effects would result from a change in the role played by the informa- 
tion subsystem? I would argue that such effects might be expected, but 
my expectation is that they would not be very significant. I believe 
that this is true whether improvement is measured by an increase in 
output or in the rate of growth of GNP (quantitative output effect) or 
by a rise in the value of the final bill of goods, when measured by true 
scarcity prices (qualitative output effect). 

There are several reasons for expecting some positive output effects, 
given the very favorable assumptions I have made. Decisions on how 
to produce are being partially shifted toward those who have at their 
disposal the greatest amount of the most reliable information with the 
least time lag. Assuming that the price signals they receive are satis- 
factory and that the incentives are set up correctly, as they are likely 
to be if profits are the success indicators,” it is probable that enter- 
prises will be producing the correct assortment, at a lower cost, and 
with higher quality standards than they presently produce. With the 
weakening of the need for maintaining a “safety factor” by seeking 
lower plan targets or worrying about the “ratchet effect” [3, pp. 
76-78], it is possible that they will even produce a larger output. Two 
key problems, however, are how the supply system is going to operate 
and whether the phenomenon of the sellers’ market is going to con- 
tinue. In addition to stressing the faulty signals given by the existing 
price system, critics of the Liberman proposals questioned whether it 
is possible to permit enterprises to determine freely how to produce, if 
their supplier enterprises are not free to choose what to produce [9] 
[32]. This same problem occurred in connection with the Bol’shevichka 
experiment when customers wanted clothing made of a synthetic fab- 
ric, but the Bol’shevichka association could not obtain this fabric [18]. 
The existence of the sellers’ market will be one of the major factors 
determining the level of excess inventories held for safety purposes, 
the quality of output, and the introduction of new technological inno- 
vations. 

I do not believe it very likely that prices will be made to correspond 
closely to true scarcity values, that the centralized supply system will 
be abandoned” or that the ministries, glavki, and associations will re- 
frain from bureaucratic interference. And I consider it at least possible 
that the sellers’ market will continue for most goods. Therefore, I ex- 


0 Merrett [26] has shown that only certain types of profit indicators will yield the 
correct incentives; Liberman’s original ones would not. 

4The announcement of the creation of a new State Committee of the Council of 
Ministers for Material-Technical Supply [38] appears to support this contention. 
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pect the new system to provide only limited gains over the present one, 
and in some cases to lead to inferior results. This conclusion differs 
radically from that of Professor Liberman, who, in his latest article 
[21], argues strongly that there are no contradictions in the new re- 
forms and that they will work very well. 


Invisible Hand 


At first glance, it might seem that the purely competitive market 
system, the invisible hand, would have the greatest informational 
efficiency. It has been claimed that prices are the only information 
generated in this system and constitute all the information necessary 
for decision making [11, p. 526]. Since prices result from the free in- 
terplay of supply and demand, and there is no need for any control 
mechanism, virtually no resources would be needed in the information 
subsystem, and we would get the most favorable input effect possible. 
If, in addition, the purely competitive system provided the optimal 
output mix and the maximum efficiency of production, i.e., the static, 
Pareto-optimal “bliss point,” and also the greatest dynamic efficiency, 
then we would get the paradoxical result of having the most favorable 
qualitative and quantitative output effects from a virtual zero alloca- 
tion of resources to the information subsystem. There is no need to 
spend much time knocking down this straw man. It is, of course, not 
true that even in a purely competitive system the entrepreneurs are 
satisfied with the information supplied to them by the current market 
prices of their inputs and outputs. Even in this extreme case, they 
would want some information about future prices, since expectations 
must necessarily enter into their calculations. Second, purely competi- 
tive markets are very rare and in imperfectly competitive markets 
firms do invest considerable resources in information gathering and 
processing. In large firms, there is an additional need of information 
for purposes of internal control. There exists a voluminous literature 
dealing with the question of market failures, explaining why purely 
competitive markets would not necessarily yield static or dynamic 
efficiency or the optimal mix of final goods [2]. 

It might seem that this whole discussion is beside the point, since 
there is no possibility that Soviet leaders would agree to the institution 
of a purely competitive market system. The only reason for this dis- 
cussion is that it examines the informational efficiency of one extreme 
pure model and throws some light on the probable results from moving 
in this direction by the institution of a visible hand regime. 


Visible Hand 


There is no one particular model that could be said to represent the 
visible hand. Instead, there are many possible alternatives, all of them 
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having in common one essential feature: both the automatism of the 
market (the “anarchy” of the market in Soviet terminology) and the 
rigid bureaucracy of the command system are replaced by a mixed sys- 
tem which harnesses man’s material desires for society’s benefit. Since 
I am primarily interested in the problem of information, I shall con- 
centrate on the informational aspects of the visible hand. 

The central planners determine the allocation of resources in aggre- 
gative terms in order to influence the development of the economy in 
line with their preferences (we might call this the “development strat- 
egy”) and then rely, to a large extent, on a decentralized information 
system”? to guide the actions of autonomous primary economic units. 
The essential informational feature of this approach is that the 
planners do not need to collect and process the billions of bits of infor- 
mation necessary to establish a detailed, comprehensive plan and to 
control its implementation. The Yugoslav system would appear to 
come closest to the visible hand of all existing systems. Among the 
variants of the visible hand that have been proposed are those by O. 
Lange in Poland [19], O. Sik in Czechoslovakia [33], and A. Birman 
in the Soviet Union [4]. The recent Liberman-type reforms may be 
interpreted as a partial move toward the introduction of a visible hand 
regime in the Soviet Union. 

Birman recommends the use of mathematical models and computers 
at the Gosplan level to work out a central plan as a general framework 
for the development of the economy, and the use of physical alloca- 
tions for, at most, a few dozen key commodities. However, the enter- 
prises are to be given autonomy to produce what they want, the way 
they want to produce it, on the basis of market prices and profitability, 
within the constraints set by central financial levers like taxes, interest 
rates, etc. 

What can be said about the informational efficiency of this type of 
system? Its essence is that the central planners, who have the greatest 
access to information on aggregate economic variables, the existence of 


2 Ħurwicz [14, pp. 168-70] has provided a definition of a decentralized information 
system, based on the concepts of operationality and anonymity. The following descrip- 
tion uses this definition as a starting point and takes into account some of Berliner’s 
criticisms [14, pp. 176-78]. A decentralized information system is one which has the fol- 
lowing characteristics: (1) a relatively large number of primary economic units, each 
with a considerable amount of decision-making power (the partitioning problem), (2) a 
much greater importance of horizontal information flows and a much lesser importance 
of vertical flows than is true under the present Soviet system, (3) a smaller volume of 
information flows upward from primary units to central planners and an even greater 
reduction in the volume of downward flows, (4) upward flows consist mainly of mes- 
sages which are nonoperational (supplying data on internal conditions, rather than de- 
scribing a set of visible resource transfers) and anonymous (planners do not care which 
particular unit sent the message), (5) downward flows are primarily nonoperational and 
anonymous (they do not constitute commands and are not aimed at particular primary 
units), (6) horizontal flows amohg primary tinits are mainly operational and may, but 
need not, be anonymous, 
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non-convexities, and technological developments in general, are freed 
from their most time-consuming present tasks—those of assuring con- 
sistency in the plan and supervising its detailed implementation—and 
are able to concentrate on their main task—the development strategy. 
The primary economic units, which have the greatest access to what 
Hayek has called the knowledge of the particular circumstances of 
time and place [11, p. 524], are given the opportunity to utilize this 
type of knowledge most effectively. Arrow has taken a similar position 
in arguing that one should accept the proposition, long recognized in 
practice and in management literature, that individuals in close con- 
tact with the productive processes cannot, even if they wanted to, 
transmit all the necessary information in all its detail to someone re- 
moved from these processes [1, p. 11]. 

Soviet managers, as well as any managers whose performance is 
judged by the data they supply, have a very strong incentive to filter 
and bias the information [10, pp. 58 and 27, pp. 228-29]. It is easy to 
see why a system in which planners do not depend on this flow of de- 
tailed information and can legitimately deal with aggregates may yield 
positive output effects, as well as reduce the input burden on the infor- 
mation system. This point has been stressed by McDonough, who has 
argued that a problem should be assigned to the most qualified individ- 
ual or group, and “qualified” is defined as the one who is able to make 
the best decision in the shortest time with the smallest cost in terms of 
informational inputs [25, pp. 127-31]. 

A similar conclusion is reached by Richardson. He argues that com- 
petitive firms are limited by their inability to have at their disposal 
sufficient information with respect to investment actions by their com- 
petitors or their suppliers. On the other hand, central planners are lim- 
ited by an inherent inability to get all the necessary information and 
process it perfectly. He concludes from this that the best results might 
be obtained, in practice, by arrangements in which both competition 
and deliberate coordination—public or private—play some part [30, 
pp. 29-34, 45]. 

A somewhat different conclusion is reached by Martin, who argues 
that it is not at all clear that the introduction of planning in a free en- 
terprise economy will yield superior informational efficiency compared 
with an increase in informational outlays by individual firms [24]. 

In the visible hand, the informational efficiency at the enterprise 
level might be expected to be greater than under the present Soviet 
system. The enterprises would be able to use the resources devoted to 
the information task to analyze the internal operation of the enterprise 
and the most appropriate reactions to the informational signals coming 
from the central planning board or the market, instead of using them 
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to send voluminous reports and answer innumerable queries from 
higher organs. Thus, one might expect either a positive input effect and 
/or positive output effects. Similarly, it is likely that enterprises, 
under the visible hand would have to devote fewer resources to the in- 
formation system than United States corporations, which do not have a 
central plan to provide them with a projection of future developments. 

Although these comments would appear to argue that the visible 
hand approach is the best method of attaining informational efficiency, 
no such conclusion is warranted without a much deeper analysis of 
both the advantages and disadvantages of such an approach than is 
possible in this brief paper. The fundamental problem is that consider- 
able dispersion of decision-making power is required to make this sys- 
tem work efficiently, and this brings forth the danger that the 
planners may not be able to ensure that the results correspond closely 
enough to their preferences. A number of economists have, in fact, 
argued that a mixed system of this type would perform more poorly 
than either a predominantly market economy or a predominantly com- 
mand economy [e.g., 5, pp. 190-92] [36, pp. 24-25]. 


Computopia 


The visible hand represents an effort to reduce the burden placed on 
the information system by reducing the volume of information that 
must be handled at the center. It achieves this goal by operating pri- 
marily on the organizational and motivational variables. The cybernet- 
ic route, on the other hand, operates primarily on the informational 
variable, to a much lesser extent on the organizational variable, and 
not at all on the motivational variable. Instead of attempting to lighten 
the burden on the information system, it increases this load greatly, 
but attempts to organize both the productive system and information 
system in such a way as to enable the information system to handle the 
load much more efficiently—the input effect—and to permit the use of 
resources in the productive sector with greater effectiveness—the out- 
put effects. 

It is not possible to deal with the variety of proposals to adopt a cy- 
bernetic approach to economic reform, such as the Kantorovich shad- 
ow pricing or the Kornai and Liptak two-level planning, combining lin- 
ear programming with a game-theoretic approach [16]. All I can do in 
this brief paper is to make some comments on an extreme approach, 
typified by one of the most radical proponents of cybernetization, M. 
Fedorovich [7] [8], even though this may turn out to be an exercise 
in demolishing another straw man. Fedorovich recommends a system 
in which all economic information is transferred to the center and pro- 
cessed with the help of computers and comprehensive mathematical 
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models of the economy. The results are transmitted as commands ta 
the enterprises, which themselves are to be automated, to eliminate the 
interference by human elements. This approach would clearly require 
a highly centralized information system.” 

This cybernetic system need not necessarily require a tremendous 
expansion in the amount of data to be collected at the enterprise level, 
but the composition of the data would have to be altered to eliminate 
many of the inadequacies of the present data [Mints, 8]. There would 
arise, however, considerable costs in constructing the mathematical 
models of the economy, developing the necessary algorithms, writing 
the programs for the computers, providing sufficient computer time, 
and transmitting data to the center and orders from the center. In ad- 
dition, unless an appropriate feedback mechanism could be developed, 
there would be costs attached to controlling the fulfillment of com- 
mands. Thus, it is likely that it would have a negative input effect, as 
compared with the present system, and a fortiori, if compared with the 
visible hand. 

I believe that the real issue with this extreme cybernetic approach is 
not in its input effect but rather in the output effects. My reason for 
calling it “computopia” is the belief that, even if computer experts and 
communications experts were able to solve the difficult technical prob- 
lems, economists will not be able to solve the problem of constructing 
economic models that can be trusted to provide a basis for managing 
the economy effectively and it will not be possible to obtain all the nec- 
essary data. Even if economists were able to construct a complete 
model of the economy, they would be forced to simplify it drastically 
to make it computationally feasible [28, pp. 97-101]. The imperfect 
knowledge of all the relevant variables and of the values of all the pa- 
rameters, the necessity to simplify, and the lag between the time the 
model construction began and the time the model is ready for use 
(U.S. experience with the construction of large models in the military 
sphere indicates the complexity of the task) all point to the fact that 
there is likely to be a significant divergence between the model and 
reality. In addition, a computerized system can only give good results 
in those parameters that can be measured, programmed, and con- 
trolled. Thus, some of the basic problems in Soviet industry, such as 
the quality of output and the rate of application of new technological 
innovations, would hardly be solved by this method. The problem of 
incentives is not dealt with by this approach; unless the human ele- 
. ™ A centralized information system may be characterized as one in which: (1) there is 
a predominant reliance on vertical information flows in both directions, (2) neither the 


upward nor the downward flows are anonymous, and (3) the upward flaws are non- 
operational, while downward flows are operational. 
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ment were completely removed and all of production were completely 
automated, the problems of data reliability and control over the 
fulfillment of commands would not be solved. 

Unless knowledge of the working of an economy increases much 
more rapidly than we have any reason to expect, it would seem much 
more sensible to use modern computer technology and mathematical 
models, as well as the proposed three-level system of computing cen- 
ters [28], to deal with problems at the national level in aggregate 
terms, at the enterprise or regional level in more detailed terms, and to 
use computers as data reduction devices to transform large volumes of 
detailed raw data into small amounts of meaningful economic informa- 
tion for use at the center [22, pp. 15-16]. The basic premise is that 
these tools of modern technology should be used as aids to decision 
making rather than being substituted for human decision-makers. This 
general position is supported by most of the leading Soviet cyberneti- 
cians, and is expressed well by one of them, Academician N. Fedorenko: 
“Real socio-economic life is so complicated that, in principle, it does 
not lend itself to complete description. Therefore a system of direct 
administration will always be relatively small and insufficiently effec- 
tive in conditions of tremendous volume of output, its complexity and 
dynamism” [6, p. 17 ]. 

I do not believe that Soviet leaders themselves know what their eco- 
nomic system will look like five or ten years from now, so it would be 
presumptuous of me to argue that I know more than they do. However, 
my guess is that neither extreme computopia, nor a visible hand, rely- 
ing primarily on the market mechanism, are likely in the Soviet Union, 
and that the choice will be confined to a narrower range. The most 
likely system, in my opinion, is a relatively centralized version of the 
visible hand, in which planning by computers and models, assisted by a 
comprehensive network of information centers, is combined with lim- 
ited autonomy for primary economic units, guided mainly by incen- 
tives. A full description and analysis of this model is better relegated 
to another paper. 
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THE ENVIRONMENT FOR TECHNOLOGICAL CHANGE 
IN SOVIET AGRICULTURE 


By D. GALE JOHNSON 
University of Chicago 


The environment for economically profitable technological change 
has been a hostile one during the period of socialized agriculture in the 
Soviet Union. Certainly this has not been the intended result. One of 
the reasons, though not the most important one, for several of the 
important institutional and organizational changes in Soviet agriculture 
was to overcome the presumed technological backwardness of a 
peasant agriculture. 

The machine tractor stations, in addition to their roles in procure- 
ment and political and economic control, were to bring the most ad- 
vanced machinery to the countryside. Large-scale collective and state 
farms were to make possible the use of efficient and advanced methods 
of production that were beyond the capacity of peasant farmers. And 
the central plans were to provide the guide lines for increased produc- 
tivity and output. In addition, the support of experiment stations, agri- 
cultural colleges and institutes, and vocational training programs were 
to be expanded. 


Farm Size: Giants and Dwarfs 


At first glance it would appear that the institutional structure of the 
agriculture of the Soviet Union would provide for the rapid spread of 
new knowledge from experiment stations and other sources producing 
or acquiring such knowledge. For the last thirty years the total num- 
ber of collective and state farms has been less than 300,000 and at the 
present time is less than 50,000. Thus compared to an agriculture with 
several million individual family or peasant farms information need 
reach only a relatively small number of production units. In fact, the 
scale of many collective and state farms is now such that experimenta- 
tion could be conducted on the farms and in some cases by the farms 
themselves, 

An important element in the hostility of the environment for techno- 
logical change is that the presumptions stated in the previous para- 
graph represent only a half truth or at best a two-thirds truth. It is 
still true that about a third of gross agricultural output is produced 
outside the socialized sector. For idealogical reasons there has been no 
effort to make available applicable research results to the private sec- 
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tor nor, so far as I know, has any research been conducted especially 
for the millions of tiny units that make up the private sector. In addi- 
tion, as new inputs have been produced these have generally not been 
made available to the private sector. In fact, the numerous restraints 
that have been placed upon the private sector have almost guaranteed 
that this sector remain technologically backward. That despite these 
restraints crop yields have been higher in the private sector than in the 
socialized sector must remain as a major anomaly to Soviet agricultur- 
al officials. 


Supply of New Inputs 


One of the most serious restraints upon technological advancement 
in Soviet agriculture is the failure of industry to provide agriculture 
with the appropriate inputs. In the United States, Western Europe, 
and Japan many significant technological advances are made available 
to agriculture through industries that sell inputs to agriculture. The 
knowledge that underlies the improved or new input may have come 
from public research, but the hybrid corn, the antibiotics, the herbi- 
cides, the vitamins, and the mineral feed supplements must be pro- 
duced and made available to the farmer. 

Soviet planning has been largely incapable either of anticipating the 
nature of economically justified machines or inputs such as medicines, 
feed supplements, insecticides, or herbicides or have failed to give 
these items a reasonable priority. For example, Soviet farms gain noth- 
ing from the fact that herbicides can be used to control weeds effec- 
tively unless the decision is made and carried out to produce the herbi- 
cides in adequate variety and amount.* 

In the design and production of farm inputs the Soviet Union has 
not yet found an adequate substitute for the market test. Apparently 
recognizing that manufacturing plants could not be trusted to disci- 
pline themselves to produce machines of appropriate design and ac- 
ceptable quality, given the planning rules under which the plants oper- 
ated, all designs must be approved by machine testing plants. The pro- 
cess of getting a new design approved is apparently a difficult and 
time-consuming one and, in addition, has not prevented the production 
of a number of poorly designed machines. 

The difficulties of getting a new design approved is undoubtedly a 
barrier to the development of new and better machines. Furthermore, 


* Khrushchev commented on the production of herbicides as follows: “Two years ago 
the Central Committee and the government adopted a decision on (the production of 
herbicides). Time is passing and there are no herbicides. . . . Some comrades are now 
saying that it is costly to cultivate sowings with herbicides, But this is a temporary 
phenomenon. After all, we are obtaining herbicides essentially by laboratory methods,” 
ee ies 6, 1962, translation in The Current Digest of the Soviet Press, Mar. 28, 
1962, p. 10. 
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there appears to be little incentive to the farm machinery industry to 
introduce new machines. Most of the time excess demand for the in- 
dustry’s output has existed and the introduction of a new machine or 
different kind of tractor may result in a failure to meet plan goals.’ 
Thus there has been a strong incentive to standardize output and to 
produce long runs rather than to increase the variety of machines pro- 
duced. 

There appears to have been a general failure to recognize the many 
complementarities that exist in the modernization of agriculture. While 
there is some evidence that progress has been made in recent years, for 
two decades the emphasis upon combines to the exclusion of comple- 
mentary inputs may have meant that the heavy investment in com- 
bines resulted in relatively little overall labor saving and may have in- 
creased the seasonal harvest peak in labor requirements. Without the 
auxiliary equipment for grain handling and drying and cleaning, the 
labor requirements for harvesting grain with combines were usually no 
less and frequently greater than when the grain binder was used. The 
grain binder allowed natural drying of the grain and made it possible 
to spread out threshing of the grain over several months if necessary. 
The combining of grain must be done in a very brief period—generally 
three weeks or less. 

Two other matters affecting the introduction of new inputs may be 
noted briefly. First, there is no institutionalized way of rewarding indi- 
viduals or institutes for the actual introduction of new discoveries into 
use. An invention or discovery is rewarded at the time it is made, rath- 
er than when the invention or discovery is used in practice. Second, 
even when new machines or other inputs are produced there does not 
exist an adequate organizational structure for the effective distribution 
to the regions or farms that could obtain the greatest benefit there- 
from. Machines are sent to farms that do not order them, while all too 
often machinery that is ordered never arrives or arrives with a major 
component lacking such as the cutting bar on a combine. And the 
problem of providing adequate spare parts is still far from solution. 

7B. G. Sivak, director of the Minsk tractor plant, discussed the problem of the intro- 
duction of new machines in this way: “Tractor plants are now putting more economical 
and productive machines into production, but existing planning practice does not stimu- 
late the rapid introduction of new machines. In the past six years the Minsk Tractor 
Plant has produced tractors of the same type and has modernized the design and thus 
has consistently fulfilled the production plan while maintaining the necessary technical 
and economic indices. The introduction of a new tractor into production would mean, in 
addition to difficulties of an organizational and technical nature, increases in our own 
production expenditures in the form of temporarily increased production costs and 
larger labor expenditures. Despite the fact that new tractors would obviously be effective 
in the national economy, the planning agencies have not yet appropriated the money 
and materials needed to make them. As a result, we are in an inferior position with 


respect to plants making obsolete tractors. . . .” (Pravda, Mar. 9, 1962; translation in 
The Current Digest of the Soviet Press, Apr. 11, 1962, p. 38.) 
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With older machines it may be possible to cannibalize other machines 
for spare parts, but with a newly introduced machine this is either not 
possible, or is an extremely expensive way of obtaining spare parts. 


A Missing Essential: Confidence 


Another major element in the hostile environment for technological 
change has undoubtedly been the lack of confidence of farm managers 
in the worth of many of the changes that have been pressed upon them 
by Moscow. They have learned from bitter experience that many inno- 
vations have been worthless; in fact, many innovations have been 
more than worthless—they have increased costs and/or reduced out- 
put. Many of these disasters can be traced to Lysenko and his near 
monopoly of agricultural biology for almost a quarter of a century. Lys- 
enko’s innovations included vernalization of seeds, pinching back of 
cotton plants, the summer planting of potatoes, and forest shelter 
belts. But Lysenko could not have been responsible for so many 
wrong-headed innovations without support from the highest places. He 
achieved this support from Stalin, and despite a year of critical discus- 
sion following Stalin’s death, Lysenko emerged once again, this time 
with Khrushchev’s support. Lysenko achieved this support, in part at 
least, because his innovations promised important increases in output 
with little real cost to the nonagricultural sector of the economy. 

But Lysenko was not the first of the oracles to receive acclaim. Be- 
fore Lysenko there was Williams with his grassland rotations. The 
merit of grassland rotations was that they eliminated the need for 
chemical fertilizers—an important consideration when there were so 
many demands upon capital investment for industrialization. 

Lysenko’s theories of heredity and biology not only resulted in ad- 
verse changes but prevented others from occurring. Work on hybrid 
corn was halted for approximately two decades because hybridization 
was inconsistent with those theories. 

While perhaps not technological changes in the strict sense, the nu- 
merous modifications of the concepts of desirable rotations and the 
pressure from planning agencies to shift from one rotation to another 
must have created serious doubts about the validity of almost any 
change recommended from above. Williams’ grassland rotation, which 
was so long supported by Stalin, came under sharp attack by Khrush- 
chev. Millions of hectares of hay, meadows, and pastures were plowed 
up and planted to cultivated crops after 1960. As a part of the same 
campaign, clean or black fallow was denigrated and reduced to mini- 
mal levels even in dry regions where the merits of fallow are most evi- 
dent. 

The forced introduction of corn into winter wheat regions bears a 
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large part of the responsibility for the heavy winter killing of recent 
years and, to some degree, for the low wheat output of 1963. Corn and 
winter wheat are not satisfactory partners in a rotation unless the ro- 
tation is long enough to permit planting a crop such as oats or barley 
between the corn and the wheat. If winter wheat is sown after corn, 
the winter wheat will ordinarily not be sufficiently well established to 
withstand the winter. Since Khrushchev campaigned so vigorously 
against oats, this crop could not be introduced into a corn and wheat 
rotation without earning disfavor. Thus in some areas a large fraction 
of the winter wheat was sown after corn—in recent years in Odessa 
Province 60 to 63 percent of the winter wheat followed corn. The win- 
ter wheat was sown late—a large fraction as much as a month late— 
and severe winter killing was common. 

Apparently one effect of the removal of Khrushchev was that the 
local agricultural officials took this as a signal to universally condemn 
corn. There are limited areas of the Soviet Union where corn provides 
more feed than any other crop. But apparently there was a danger that 
corn would be nearly eliminated from all production plans. Thus Brezh- 
nev felt compelled to state the following on March 24, 1965:* 


A few words about corn. In many regions of the country this crop gives high yields 
both as grain and as silage, and it would be incorrect not to use its rich possibilities 
to strengthen the fodder base. We consider it necessary to speak about this at the 
Central Committee plenary session because an incorrect attitude toward corn has appeared 
in some places, and dashing from one extreme to the other is being permitted. Wherever 
it gives a good yield, it must be accorded its due place in the fields. 


A Missing Ingredient: Extension Services 


Earlier I noted that the small number of farms in the socialized sec- 
tor should be an asset in the spread of new technology. That this has 
not been the case is apparently due, in part at least, to the organization 
of agricultural research, university or college teaching of agriculture, 
and the absence of an extension service. While there are exceptions, 
research and teaching are the responsibilities of separate institutions. 
Thus the training of agronomists and other agricultural specialists 
does not include either an emphasis upon research or exposure to the 
most recent research developments. When one adds to these disadvan- 
tages the fact that there was no organized system for transmitting re- 
search results directly to the farms, it is not too surprising that there 
were substantial lags in the transmission of research results into prac- 
tice. 


2A. Basiyel and L. Vovchenko, “Why Wheat Production Has Been Reduced in the 
South Ukraine,” Pravda, Dec. 13, 1964; translation in The Current Digest of the Soviet 
Press, Jan. 6, 1965, p. 11. 

* Pravda, Mar. 27, 1965, pp. 2-4; translation in The Current Digest of the Soviet Press, 
Apr. 14, 1965, p. 7. 
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Khrushchev’s description of an effort to create an effective extension 
service merits quotation:® 


I will reveal a “secret”: When the Central Committee effected the reorganization of the 
management of agriculture, we borrowed something from the practice of America. I have 
in mind the scientific service, the introduction of scientific achievements. What is valuable 
in the American practice of organizing scientific service for the farmers? Concreteness, a 
businesslike attitude. 

In the United States of America a farmers’ service exists under the universities and 
colleges. . . . How does this service work? It has inspectors, or agents, as the Americans 
often call them. The agents meet with the farmers and persuade them to introduce this 
or that method, help them in the organization or production and furnish them with 
plans and recommendations. ... 

The farmer pays for the scientific service. This payment is in the form of a tax levied in 
the state budget. The farmers’ funds are used to pay for the specialists who serve farm 
production. 

... If the farmer does not receive concrete help from the agent, he no longer turns to 
him and the agent has to quit the service. 

The reorganization that Khrushchev referred to was the establish- 
ment of the production administrations in 1962 which were charged, 
among other things, with bringing new scientific developments to the 
attention of the farms. Among the other things for which the produc- 
tion administrations were responsible were procurements and plan 
fulfillment. It is obvious that Khrushchev did not understand all of the 
secrets of the land grant system and the extension service. He did not 
understand that one of the unique features of the extension service was 
its disinterestedness with respect to government policies and programs. 
It is of no concern to the county agent that the government wishes to 
restrict corn or wheat production; if he can show the farmer how to 
increase production of these crops and profit as a result, the county 
agent will do so. Nor are the agents expected to engage in propaganda 
activities in support of government programs. 

But the inspectors or agents lodged in the production administra- 
tions were clearly a part of the government apparatus that controlled 
agriculture. They must have been considered with the same suspicion 
as the rayon party chairman or a tax collector. 

The United States almost made the same mistake as did Khrush- 
chev. When the Agricultural Adjustment Act came into being more 
than three decades ago, considerable pressure was put upon the land 
grant universities, including the extension service, to accept the major 
administrative role in the production limitation and related aspects of 
the program. The universities fought this effort and their view pre- 
vailed that they must remain independent and in a position to criticize 
and evaluate what was being done. 

The recent reestablishment of the Ministry of Agriculture as the 
major agricultural planning and control agency does not appear to im- 


* Pravda, Mar. 7, 1964; translation in The Current Digest of the Soviet Press, Apr., 
1964, p. 6. 
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prove the situation with respect to the objectivity of the advice pro- 
vided to farms. Matskevich, the new U.S.S.R. Minister of Agricul- 
ture, described the functions of the ministry as follows:° 

Until very recently the ministry’s only role was to guide agricultural science and to 
train agricultural and veterinary specialists. Now ... [it] has been charged with directing 
the development of agriculture and with responsibility for the state ‘of affairs on the 
country’s collective and state farms. Its major activity will be to satisfy the requirements 


> of production. 
The ministry will continue to devote much attention to agricultural science. 


Matskevich noted that the V. I. Lenin All-Union Academy of Agri- 
culture was to be strengthened and that the academy would have juris- 
diction over the leading branch research institutes. He further noted 
that the Union-republic ministries of agriculture will have administra- 
tions for directing agricultural research. He added: “But the majority 
of the province experimental stations will be under the jurisdiction of 
the province agricultural administration and will solve the scientific 
and practical tasks of the particular province or territory.” 

Only time will tell whether this structure will gain the confidence of 
farm managers and technicians. If it does not result in freedom to con- 
duct research and to freely publicize the results of the research, with- 
out regard to procurement goals or the views of the local or national 
administration, it is unlikely that the necessary confidence will be cre- 
ated. 


Irrational Planning 


Irrational planning has often offset or more than offset any techno- 
logical gains that may have been achieved. It might be argued—and it 
has been—that in U.S. agriculture today the gains to be achieved by 
striving for efficiency in terms of achieving maximum output from 
given inputs in a specific state of technology are very small compared 
to the output gains flowing from advances in technology. If this is true 
of the U.S., it is not true in Soviet agriculture. 

A major plan goal in Soviet agriculture has long been the number of 
livestock. The emphasis upon numbers of livestock rather than upon 
output only has resulted in inefficient use of feed. In 1964 Khrushchev 
reported that it took 10 to 12 fodder units to produce a kilogram of 
pork—twice the official norms and, though not noted directly by 
Khrushchev, almost double the amount used in the U.S.” One of the 
reasons for the low feed efficiency was that it took a year or more to 


"Trud, Apr. 4, 1965, p. 4; translation in The Current Digest of the Soviet Press, May 
19, 1965, p. 10. 

Pravda, Apr. 24, 1964; translation in The Current Digest of the Soviet Press, May 
20, 1964, Another source indicates an even more gloomy picture (Ekonomika sel’ skogo 
khoziaistva, 1965, No. 5, p. 22). To produce a pig weighing 90 kgs. took 380 days in 
1958 and 540 days i in 1963. These data apparently refer to performance on the sovkhozy. 
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produce a pig weighing 100 kilograms compared to half that long in 
the U.S. While part of the reason for the long feeding period has been 
the limited availability of high protein feeds, much of the reason has 
been the pressure to meet goals for the number of hogs on farms. Other 
livestock have been similarly affected. A complaint by a farm manager 
in July, 1964, merits noting:*® 

„Our collective farm once had 18 to 20 dairy cows per 100 hectares, with an average 
yield of 3,700 kg. . . . we had about 400 head, which fully provided for the sale of the 
established milk norm to the state and consumption within the farm itself. 

But a few years ago the district set a control figure for us: We must have not less 
than 800 cows! What could we do? The plan is the plan! We increased the number of 
cows to the figure set by the district but the milk yield fell to 2,000 kg. per cow. It 
turned out that while the herd was doubled, there was no longer enough conditioned 
fodder for the cows, ... 

The new agricultural leadership has stated repeatedly that it is only 
output and sales that counts. But has the Jesson that livestock number 
goals are inconsistent with efficiency and maximum livestock output 
been learned? I do not think so. I will have been proved wrong if the 
next plan omits any mention of goals for livestock numbers. If it does, 
the underlying inconsistencies will not have been removed. 

Brief notice may be taken of two important departures from 
efficiency in the use of resources. First, a recent article lauds the ad- 
vantages of moldboardless or disc plows in the virgin land areas.’ It 
was only a few years ago that Maltsev’s deep plowing—plowing up to 
a meter deep—-was being recommended for the same region. Deep 
plowing not only did not increase yields on the average—it probably 
reduced yields in areas with thin soils—but it was extremely costly in 
terms of fuel and wear and tear on the tractors and in labor used. Sec- 
ond, seeding rates for wheat and other small grains have always been 
high in the Soviet Union compared to Western Europe or North Amer- 
ica. However, in recent years sowing norms have been increased to as- 
tronomical levels—in many cases to 300 to 350 kilograms per hectare. 
In many instances the amount of seed used would equal a fourth to a 
third of the gross harvest in a good year and half or more in a bad 
year.’° It is almost impossible to believe that such inefficiency can be 
imposed by rational men. 

8 Makar Pzomitny, “Thoughts About the Executives Role,’ Literaturnaya gazeta, 
July 2, 1964, p. 1; translation in The Current Digest of the Soviet Press, Sept. 2, 1964, p. 10. 

°M. Gendelman, “Place Economic Analysis at Basis of Production,” Pravda, Oct. 25, 
1964; translation in The Current Digest of the Soviet Press, Nov. 17, 1965, p. 33. 

weéTime Separates the Wheat from the Chaff,” Komsomolskaya pravda, Nov. 19, 
1964, p. 2; translation in The Current Digest of the Soviet Press, Dec. 16, 1964. Can it be 
that Khrushchev’s demise saved Soviet agriculture from a catastrophe equivalent to that 
of the vernalization of seeds? The answer provided in the article for the high seeding 
rates was the soaking of seeds in a nutrient solution prior to seeding, sowing in rows, and 


cultivation to control weeds. The idea, interestingly enough, was apparently opposed by 
kysenko and the All-Union Academy of Agricultural Sciences. 
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Concluding Comments 


I have argued that the environment for desirable technological 
change in Soviet agriculture is a hostile one. There are some modest 
exceptions that I have not noted. These exceptions are to be found in 
the industrial crops such as cotton, sunflowers, and sugar beets. Sub- 
stantial successes in research have been achieved and many of the im- 
provements have been adopted by farms. But these crops require only 
6 or 7 percent of the total sown area. 

And, of course, not every aspect of technological improvement in the 
rest of agriculture has been so badly handled as I may have implied. 
But on balance, the Soviet Union’s experience in developing or adapt- 
ing new techniques of production has been responsible for a significant 
part of the unsatisfactory performance of Soviet agriculture. While the 
huge size and the organizational structure of state and collective farms 
have adverse effects upon efficiency and output, the numerous and 
costly mistakes in the promulgation of unsound techniques, the failure 
to provide inputs in the variety, quality, and quantity that was possi- 
ble, and the efforts to dictate methods of production, such as rotations, 
tillage practices, and herds of livestock, on a national basis have per- 
haps been as serious deterrents to productions. 


DISCUSSION 


ALEXANDER ECKSTEIN: I find myself in a rather unenviable position 
for a discussant; there is very little in these two most interesting papers that 
I can disagree with or criticize. Therefore, rather than assume the role of an 
assailant, let me shift gears and examine some of the issues raised in these pa- 
pers from a somewhat different vantage point, particularly by focusing ex- 
plicitly on the stage of development dimension of the problem. 

Professor Neuberger correctly observes that “the larger the number of par- 
ticipants in the economic process, the greater the division of labor, the moré 
complex the technological processes, and the wider the assortment of goods 
and services an economic system produces, the more information intensive 
does the economic process become. The increasing information intensiveness 
of the Soviet economy goes part of the way toward explaining the search for 
new economic methods in the U.S.S.R.” This increasing information intensive- 
ness is closely associated with industrialization and economic development. 
Increasing complexity of the economy under the impact of industrialization, 
however, does not only affect information processes, but organization of deci- 
sion making or “partitioning” of economic organization, incentives and moti- 
vation, as well as attitudes toward innovation. 

Moreover, rising complexity borne by industrialism also means growing 
structural interdependence which greatly complicates the task of attaining 
consistency and efficiency in a command economy. At the same time, growing 
complexity in industrial structure tends to be accompanied by increasing com- 
plexity in social structure. Industrialization and urbanization leads to much 
greater occupational differentiation and the rising importance of scientific, 
managerial, technical, and professional groups, highly responsive to differing 
reward systems. 

Therefore command methods of economic management, which necessarily 
represent very blunt instruments for resource allocation, will compound the 
inefficiencies in the system to the point where they may slow down economic 
growth quite significantly. In effect, at these more advanced stages of econom- 
ic development, it will be increasingly difficult for the bureaucratic decision- 
making system—however partitioned—to yield information adequate in quan- 
tity and quality to enable planners to make the “right” allocative decisions 
and to emit signals which would motivate the economic units in the system to 
yield the outcomes desired or required by the planners. 

As pointed up by both Professors Grossman and Neuberger, in essence, this 
lies at the heart of the dilemmas facing the top policy-makers and planners in 
the Soviet Union today. The problem, of course, is not new; but at an earlier 
stage, the inefficiencies, while pervasive, were less serious—in part because the 
economic structure was simpler and in part because large-scale technological 
borrowing from abroad combined with high rates of investment outweighed 
these inefficiencies in current production. 

Similar dilemmas, and for similar reasons, face economic policy-makers in 
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Eastern Europe. Czechoslovakia might be cited as an outstanding example. 
Not too surprisingly, command methods of economic management have re- 
peatedly broken down in the Czech economy. As the most industrialized and 
economically advanced member of the Soviet commonwealth, it was naturally 
exposed to all of the dilemmas outlined above. However, these were com- 
pounded and greatly aggravated in an open, foreign-trade-oriented economy. 
In such an economy, inefficiencies arising from command methods of economic 
management undermine the country’s competitive position in world markets 
and thus lead not only to marked slowing down in the rate of economic ad- 
vance but to outright economic stagnation. It is not surprising, therefore, that 
pressures for economic reform have been most pronounced in Czechoslovakia. 

The issue at hand can perhaps be brought into even bolder relief if we con- 
trast the situation in the Soviet Union, Czechoslovakia, and other East Euro- 
pean countries with Communist China. Interestingly enough, economic slow- 
down and stagnation in China has not produced the kind of pressures for eco- 
nomic reform that we are witnessing in other command economies. It would be 
erroneous indeed to conclude from this that the economy of Communist China 
is not subject to widespread inefficiency. Rather, given China’s economic 
backwardness, static or short-run efficiency considerations are overwhelmed 
by deep-seated structural problems revolving largely around population and 
food supply. The crucial variables in this context are the rate of technological 
progress in agriculture, the character of agricultural policy, and the amplitude 
of annual harvest fluctuations. 

Thus, in spite of the planners’ preferences, the fate of the economy and the 
course of economic advance is determined by the suitability of the manage- 
ment structure, information systems and incentives in agriculture; and this 
seems to be much more so than was ever the case in the Soviet Union or East- 
ern Europe. One could almost be tempted to suggest that in the Soviet case, 
rapid economic growth and structural transformation occurred regardless of 
what happened in agriculture, while in China, the position is reversed. 

Earlier, I referred to the pressures for economic reform generated by com- 
mand economies as they approach higher stages of economic development. 
However, these pressures for reform pose some profound dilemmas for the 
Communist regimes in these countries as illustrated by the Soviet Union, 
Czechoslovakia, and in a very different way by China. In a sense, they are en- 
gaged in a continuing quest for improved organization in decision making and 
gains in informational efficiency without sacrificing control over the allocation 
of resources. Another way of stating the dilemma is to focus on the Commu- 
nist regimes’ quest to enforce the planners’ scale of preferences amidst sharp, 
or possibly even increasing, divergence between these and consumers’ prefer- 
ence scales combined with a growing assertion of consumers’ preferences. This 
then immensely complicates the task of designing a structure of incentives and 
organization which will evoke appropriate motivation (from planners’ point of 
view) and ensure the implementation of the planners’ decisions. In a sense, 
the sharper the divergence and the more assertive the consumer is, the more 
complicated or even insoluble does the task become. 

In the face of this situation, planners can follow two alternative strategies 
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or a mix of the two; namely, bureaucratic decentralization or economic decen- 
tralization. Unfortunately, these two types of decentralization strategies are 
often not sharply enough distinguished. The first involves different methods 
and degrees of delegating decisions within a command framework. In effect, it 
may entail alternative ways of “partitioning” decision making within the ad- 
ministrative subsystem. This must be contrasted with that type of decentrali- 
zation which involves a transfer of economic decision making from the admin- 
istrative subsystem to the economic subsystem. The latter does not only entail 
delegation of decisions from upper level to lower level command organs, but 
rather delegation by the command or administrative subsystem to the econom- 
ic subsystem. Concretely, this means delegation to the price and market mech- 
anism or, as Professor Neuberger calls it, to the visible hand. 

Thus far, the Soviet, Czech, and other East European planners have mostly 
experimented with the first type of decentralization, while they have strongly 
resisted the second. This is not too surprising since movement in the direction 
of the latter would mean gradual abandonment rather than just restructuring 
of the command system itself. 


Josera S. Bertiner: The papers by Neuberger and Grossman direct our 
attention to certain aspects of the Soviet economy that are the object of the 
recent wave of reform proposals. Both authors have responded dutifully to the 
invitation to consider the economy from the point of view of the information 
system, But I suspect that in submitting to planners’ preferences, they found 
themselves saddled with an analytic notion which is perhaps not the most 
fruitful for the problems at hand. Let me first comment on some difficulties 
with the concept of informational efficiency, and then proceed to those por- 
tions of the papers where the authors deal with more central issues. 

Grossman deals with the generation of new knowledge, and since the output 
that may be yielded by new knowledge is potentially limitless, he eschews any 
formal concept of efficiency and explores instead the less formal notion of “ob- 
stacles” to innovation. Neuberger’s assignment, however, is to take the stock 
of knowledge as given, which permits him to employ a formal standard of in- 
formational efficiency, to be measured as the ratio of actual output to poten- 
tial output. I find the argument a bit difficult to follow, however, for while the 
concept of informational efficiency is discussed at various points, it is nowhere 
precisely defined. It appears to me that in fact three distinct and independent 
notions of informational efficiency are used, which may be usefully distin- 
guished. The basic idea is that an economy may select one of several kinds of 
production-organizing systems, and one of several kinds of information-flow 
systems. The first concept of informational efficiency is that whatever the in- 
formation system selected, it should be operated at minimum cost. We may 
call this “technical” efficiency. The second notion asks whether the economy 
has selected from all possible information systems that one which, in associa- 
tion with the given production system, best serves the function of providing 
the necessary information. The information system is then “functionally” 
efficient if, in association with a given production system, it yields the maxi- 
mal output. The third notion evaluates not only the choice of an information 
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system but also the choice of a production system such as visible hand or com- 
putopia. This most general notion may be called “economic” efficiency. An in- 
formation system is then “economically” efficient if, in association with a 
given production system, output is greater than could be attained by the com- 
bination of any other information system with any other production system. 

These three meanings of informational efficiency underly the various 
“input-output” effects and “external-internal” effects with which Neuberger 
conducts his analysis. But while they are of some use in clarifying our 
thoughts, I am not sure that they or Neuberger’s concepts are very powerful 
instruments for analyzing the economic reforms, or even identifying all the 
costs. Consider, for instance, the Liberman reform. Neuberger points out that 
the reform is likely to have a salutary “input effect” (technical efficiency) be- 
cause many of the enterprise planning indicators will be eliminated and the 
number of centrally planned commodities will be reduced. But the reduction 
in the quantity of information flowing vertically will be offset to an indetermin- 
able extent by increases in the lateral flow of information. For if the central 
planners no longer receive the information or authority with which to arrange 
the distribution of a commodity among producers and purchasers, the buyers 
and sellers will have to generate and transmit the information among them- 
selves. The former system of centralized distribution will be replaced in part 
by an expanded system of technical catalogues, advertising, and sales organi- 
zations—all of which, as Grossman points out, are inadequately developed 
even under the present system of economic organization. Thus the question of 
whether the new information system will absorb more resources than the old 
requires quantitative data for the answer and cannot be answered on a priori 
grounds alone. 

But it is not primarily because of difficulties in applying the standard of in- 
formational efficiency that the concept does not appear to be very productive 
in evaluating the proposed reforms. It is rather that the favorable conse- 
quences to be anticipated from the reforms are not due primarily to an im- 
provement in information, but, as Neuberger points out, to the opportunities 
for more effective utilization of information. And Grossman strikes a similar 
note when he asserts that it is not chiefly the poor quality of economic infor- 
mation that is inimical to technological progress but rather “the lack of ap- 
propriate motivation for innovation at the enterprise level.” As I read the two 
papers, it appears to me that managerial motivation is the key to the thorniest 
problem in both the use of current technology and in the development of new 
technology. 

First, on the matter of current economic organization, Neuberger’s prefer- 
ence for the visible hand system can be supported primarily in terms of incen- 
tives. One of the lessons we have learned about incentives in socialist countries 
is that peasants, workers, and managers all respond vigorously to income op- 
portunities. The evidence is to be found in the vitality of the private plots and 
in the success of piece-rate wage systems and managerial bonus schemes. The 
predictability with which managers accommodate to a new bonus scheme may 
be compared to the fidelity with which a compass searches for the magnetic 
north. The defect of centralized planning is not that the compass did not 
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work, but that the navigational theory was wrong. The defect of computopia, 
on the other hand, is that it fails to employ at all the marvelous property of 
its human compass. Indeed, to change the metaphor, the manager himself is a 
wonderfully efficient computer, programmed to maximize the value of any 
function fed into him that varies positively with income. If centralized plan- 
ning failed to discover the appropriate function, computopia would make no 
use at all of the managerial computer, but would substitute an electronic in- 
strument of its own. The virtue of the visible hand as a system of economic 
organization is that it would take full advantage of the income-searching pro- 
pensity of the managers, 

The case is even stronger when one turns to Grossman’s problem of innova- 
tion. Innovation involves both great risk and great effort, and both need to be 
rewarded. The point itself has never been in dispute. What has been the bone 
of contention is the size of the reward needed to elicit various quanta of inno- 
vational activity. I believe the evidence is mounting that the rewards have 
been far too small in the socialist countries to elicit the desired rate of 
innovation. Let me cite in passing two pieces of evidence: (1) Grossman notes 
that research and development have been routinized in capitalist corporations 
no less than in the Soviet economy. That the innovative results are greater in 
the former may reflect the greater potential personal rewards from innovation. 
(2) The Czech economy is reported to have achieved the most egalitarian in- 
come distribution in Eastern Europe. It is reported that not only are the re- 
wards for managerial excellence small, but the loss of income from demotion 
to the rank of engineer is so small that some managers regard demotion as a 
welcome relief from responsibility. 

It has long been established that Soviet pricing practices have undervalued 
the contribution of capital and Jand. But perhaps the most seriously under- 
priced factor has been entrepreneurship. If there is merit in this argument, 
then the appropriate policy is the creation of a class of Soviet millionaires. 
There is precedent for this policy, for there are so-called “millionaire-collec- 
tive farms” (though not farmers), and there may perhaps be millionaire ar- 
tists and writers. Nor are the ideological barriers any more intractable than 
those currently giving way to the force of the arguments for interest on capi- 
tal, rent on land, and profit-based bonus systems. Socialist income-distribution 
theory has indeed been based on the principle that one’s income ought to be 
related to one’s contribution. In implementing the policy, however, neither the 
full value of the contribution of entrepreneurship, nor the income possibilities 
needed to elicit it, have been fully appreciated. If my comment has merit, then 
the reforms in information and organization discussed this morning will fall 
far short of the mark unless accompanied by an extensive reform in income- 
distribution policy. The statue of. Schumpeter, and perhaps of Emerson, too, 
will have to stand beside that of Von Mises if better socialist mouse-traps are 
to catch better socialist mice. 


MONEY AND BANKING: INNOVATIONS 
IN FINANCE 


EFFECTS OF AUTOMATION ON THE STRUCTURE 
AND FUNCTIONING OF BANKING 


By Grorcr W. MITCHELL 
Board of Governors of the Federal Reserve System 


The commercial banking system in the United States owes its exis- 
tence to its ability to render for all sectors of the economy a unique 
and pervasive service; namely, the movement of money. This transfer 
of funds between debtor and creditor, buyer and seller, citizen and 
government, employer and employee—in fact from anyone with a bal- 
ance in a bank to any identifiable payee—is ever ready, safe, and conve- 
nient. 

Banks consummate money settlements through an elaborate clearing 
system for transferring deposit balances from one account to another in 
the same bank or in different banks.* The principal tool used is the or- 
dinary check. The mechanical and institutional channels by which 60 
million checks daily find their way physically, and with appropriate 
accounting entries, from any one to any other among 70 million ac- 
counts is vastly more complicated than might be thought. It achieves a 
high degree of ultimate accuracy considering its predominant depen- 
dence on manual processing. The service is far from instantaneous, 
however, being no faster than present-day methods of transporting 
checks in considerable bulk about a city or throughout the country. 

In the aggregate, the annual cost of operating the present check and 
settlement system for the entire country can be estimated at about 
$3.3 billion. Some of this cost is borne by the Federal Reserve System, 
some is paid in the form of service charges assessed on the account of 
the payor, and some is “clipped” from the face of the check instru- 
ment itself and charged the payee when nonpar banks are involved. 
However, the bulk of the total cost is absorbed by the commercial 
banks themselves to attract balances that can be invested in interest- 
earning assets. 

Given the cost and time pressures inherent in the present check set- 

* Commercial banks also have an important function to perform in the only alternative 
procedure for settling the economy’s accounts; i.e. by the use of coin and currency. They 
maintain at significant cost local reservoirs of cash for the use of their businesses and in- 


dividual customers who can withdraw amounts and denominations when required and 
return to the pool unfit or excess holdings. 
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tlement system, it is not surprising that the initial bank efforts to ex- 
ploit the infant prodigy of electronic data processing have been aimed 
mainly at lowering the per-item handling cost and speeding up the per- 
formance of old-style check collection. This is constructive, so far as it 
goes, but it falls far short of the potential transformation of banking 
services rendered possible by automation. Laying aside all the un- 
doubted strains and pains of the transition, it is practical to envision 
the advancement of the state of the art to a point that will permit— 
and perhaps almost force—radical change in banking structure and 
functions. This state will be reached within the discernible future, 
probably much sooner than most of us expect. 

By that time, I expect, check usage as we know it will have largely 
disappeared, and the intricate process of settlement and deposit ac- 
counting will be carried on concurrently at and between 250 or so com- 
puter centers located throughout the country.” A modified giro system 
will be used, in which the payor will initiate the settlement process, but 
will do so by communicating, not with the payee, but with his bank— 
notifying it directly whom to pay, how much, and when. 

Most of this information will be received at the bank in machine 
language; if not, it will be converted to that form, and the bank’s com- 
puter will process the bookkeeping entries internally for amounts 
drawn on it. If one computer handles the accounts for several banks, 
the operation is still almost entirely an internal one. If payment is to 
an account in another bank, the information will be automatically 
routed into that bank’s equipment. Bank positions will also be adjust- 
ed frequently throughout the day by debits and credits to member 
bank accounts with the Federal Reserve System. The computers will 
transmit printed-out confirmations to the payor and advices to the 
payee at appropriate intervals. The print-outs could be transmitted by 
mail or telephone wire, at the option of the customer, In the case of 
larger customers, the bank’s computer will communicate directly with 
customer’s equipment. 

In this system there is no check sorting and re-sorting, no shipment 
of checks from bank to bank or bank to customer, no storage require- 
ments for checks, no kited checks, no endorsement, no N.S.F. checks, 
no float, and a minimum of manual processing. Of course, different 
problems may later come to light. The machine must work; and the 
bank must make sure it is being instructed by the owner of the deposit. 

*The number of computer centers given is conjectural but compromises an optimum 
operational size and a convenient geographical area. The very rapid growth of computer 
centers recently seems to presage the automation of all demand deposit accounting in the 
near future—using checks or any other settlement media. Banks will have a choice of 


their own equipment, a correspondent’s facilities, a coaperative processing organization, 
or a commercial service bureau. 
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There is no reason, however, to fear that any such potential difficulties 
are beyond the technological capacities and, probably, the cost horizons 
now in view. 

Furthermore, it seems logical and practical that at least some of the 
customer accounting antecedent and subsequent to settlement could be 
most economically done in a coordinated package with the settlement 
accounting. Every sales transaction, for example, by specifying a set- 
tlement date, might immediately be put into the bank’s computer 
where it could accomplish immediate settlement or subsequent remind- 
er and settlement. Similarly, a bank could handle payrolls and agree to 
bill and process many types of contractual payments for insurance, rent, 
and mortgage payments. In short, by virtue of its central position in 
the payments process, the bank is also able to perform ancillary and 
antecedent accounting and billing operations more economically than 
anyone else. 

For willing business customers, the bank’s service could include a 
large part of the accounting, analysis, and financing of receivables and 
even extend to provision of much current cash flow accounting—a 
basis of analysis that has become of increasing importance in both 
business and financial planning. 

Tied into the possibility of, if not a prerequisite to, expanded service 
for most depositors is the introduction of a depositor combination 
cash-credit card. This device could be used for immediate payment, 
partially replacing the use of coin and currency, or it could be used for 
the processing of convenience credit or the scheduling and liquidation 
of installment or revolving credit.* 

All of these ancillary operations enhance profitable business pros- 
pects of a computerized settlement system outlined above. Obviously 
they and similar extensions of service have an important bearing upon 
the alacrity and enthusiasm with which banks will convert to or adopt 
EDP systems. 

If the foregoing projections are realistic, they seem to promise, in 
the aggregate, a substantially more efficient settlement mechanism. 
And they imply additional profit opportunities for banks that can com- 
bine settlement with receivables accounting, payroll accounting, credit 
card operation, and a consumer credit system for depositors. 

*The cash card involves some exposure to theft or counterfeiting but various identifi- 
cation devices such as voice “fingerprinting,” or other technological developments now 
under study appear adequate to control losses. Security may be more importantly achieved, 
however, by the positive identification of all payees inherent in the system. To be a payee 
one must have an account with a bank and have met whatever identification and respon- 
sibilty standards are found to be necessary for the protection of payors. There are no 
intermediate signatories in the system. Once the payor has directed his bank to make a 


given payment and the bank is satisfied with its identification of the payor, then there is 
no opportunity of intercepting and misappropriating the “document” used for this purpose. 
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Today, no one really knows how much cost reduction, private and 
social, a fully computerized system might achieve. Some of those with 
the earliest and most extensive experience in partial EDP applications 
are taking a hard, if not skeptical, look at “hardware” costs of a full- 
scale operation. One of the difficulties of bringing the relevant evidence 
together is the problem of totaling up actual private costs in our pres- 
ent settlement system which could be eliminated or reduced in the 
“checkless-cashless” society. Another is the allocation of the new sys- 
tem’s public and private costs among various public and private 
beneficiaries. If public costs presently involved in the distribution of 
currency and processing of checks, for example, are substantially re- 
duced, how can the entrepreneur banker who brings this about collect 
a quid pro quo? 

The question, then, of whether commercial banks will regard EDP 
as an opportunity for profitable service is not easily answered, The 
banking system is not distinguished for its innovative achievements— 
despite evidence of improvement in recent years. Its adaptability to 
change is hampered by regulatory constraints on structure and func- 
tion, Entry, branching, and merger are closely regulated, as are prices 
paid for deposits and many of the conditions under which credit can be 
extended. Thus, there is a tradition of conservatism in management 
reinforced by competitive sheltering and regulatory constraints that 
act as inhibitions to innovative steps with any evident structural or 
functional consequences. 

This opens the way for nonbank enterprises to become well estab- 
lished in the EDP record-keeping applications antecedent or related to 
settlement before banks even enter the field. If they do, their custom- 
ers are likely to be relatively indifferent to tardily offered adjuncts to a 
banking settlement system. 

The deferred entry of banks into the consumer credit business is a 
case in point. Today, credit for consumers is relatively independent of 
the banking system though it is also available there, and generally for 
less. However, even today, seldom does a bank’s consumer credit sys- 
tem exploit the natural advantages of a continuing depositor relation- 
ship in the way that vendors, for example, have exploited the con- 
tinuing patronage of their customers. Moreover, consumer credit is a 
natural extension of other banking operations. A bank’s individual de- 
positors use credit extended by its retail firm depositors with the pro- 
ceeds of trade-credit bank lines. Vendors have established practical 
standards of credit worthiness for their customers and profitably priced 
the credit extended. At the most, very few banks have offered an ag- 
gressively competitive alternative to vendor credit by carrying the 
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credit financing from producer or wholesaler through to the ultimate 
consumer. 

As an industry, banks have moved into consumer credit far more 
slowly than vendors; they have not been innovative and, by and large, 
have made almost no use of their key position in settlement accounting 
to provide services more broadly and economically than anyone else. 

Past experience suggests, therefore, that the banking system may 
well be reluctant or inhibited from exploiting the opportunities inherent 
in automation, particularly if more aggressively-minded EDP machine 
sellers or users can carve out large sectors of potential service in which, 
through lower costs and innovative flexibility, they can establish cus- 
tomer loyalties. 

But if skepticism borne of experience leads me to expect opportuni- 
ties to be missed in this area, logic compels me to insist that such a 
fate is not inevitable. A clear enough vision of future possibilities ex- 
ists in some banks today. Hammered home hard enough by both intra- 
industry communication and private advice, it might serve to erode 
much of the inertia and inhibition now forestalling a full-fledged revo- 
lution in the settlements mechanism. 

If this should happen—and assuming public policies are accommo- 
dative—not only banking services but also banking structure could be 
literally transformed. Profound structural changes seem almost a cer- 
tainty. Automation can and will burst the locational constraints that 
are implicit in federal conformity to the provisions of fifty state bank- 
ing laws pertaining to branching. Not only will metropolitan area-wide 
banking operations become commonplace everywhere at the option of 
bank managements, but remote control banking state-wide, and even 
across state lines, will also be feasible, limited by little more than the 
telephone toll costs of servicing more distant customers. 

To be sure, banks have detoured branching restrictions for some 
time, as large banks in various parts of the country have solicited and 
made loans all over the United States—or over the world, for that 
matter—and have accepted deposits by mail or wire from customers 
wherever located. But this sort of substitute for branching is a reality 
only for large accounts. The dynamic change that will come into being 
is that computerizing the demand depositor-bank relationship will 
make it practicable and in all probability economically profitable for 
banks spectacularly to extend their present service areas for small and 
medium-sized accounts. This they can do, by using the U.S. mails or 
by hooking their computer onto a local telephone in any community 
they wish to serve. 

The same features of automation that will enable banks to achieve 
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many of the advantages of a far-flung branching system will also intro- 
duce a large element of obsolescence into many existing branch facili- 
ties. Branches that have been established to achieve proximity to depos- 
itors and are essential from the bank’s standpoint only because they 
facilitate the sweeping up of loanable funds or minimize deposit fluc- 
tuations by more nearly encompassing the local payments cycle will 
become superfluous. 

Depositors will have no need to visit their banking office any more 
often than they now visit their telephone or electric utility company 
office. They will not be making deposits of checks; rather their bank 
will notify them of credits to their accounts. They will rarely find it 
necessary to go to their bank to obtain cash, even for transactions that 
are now typically made with cash. Their credit line will be activated 
automatically. Their cash-credit card will be the equivalent of cash at 
a supermarket, the cleaners, or a department store. The coin and cur- 
rency required for transactions that will continue to be most conve- 
niently handled in that fashion will be supplied from commercial es- 
tablishments that are regularly serviced by money truck pickup and 
delivery. 

Perhaps there will be a place for “baby branches”—-small field 
offices which might serve as headquarters ior account salesmen and 
loan officers, and for performing custodial, certification, and routine 
financial advisory services, but it is hard to visualize the typical 
branch office in existence today as fitting into a computerized banking 
institution of the future. 

Automation in banking will likely have lesser effects on such tradi- 
tional types of bank credit extension as farm lending, mortgage lend- 
ing, and loans to large businesses and to financial enterprises. But it 
should have a major impact upon consumer credit and trade credit be- 
tween firms, particularly of small and medium size. These types of 
credit involve substantial investigative and bookkeeping costs relative 
to interest earned on a typical loan or line of credit. They also involve 
more surveillance and more losses, though of a readily insurable type, . 
thus adding further to overhead costs. 

With automation, banks can offer a credit system which ties settle- 
ment accounting into quasi-automatic credit extension; this combina- 
tion has great operating advantages over other arrangements available 
to vendors or independent consumer finance companies. A bank depos- 
itor credit card is of superlative convenience for the purchaser when 
he can use it anywhere and in doing so express his preference for cash 
payment, convenience credit, installment credit or any combination of 
the three. 

The bank, in offering this service, can extend credit to seller or 
buyer, or both, on the basis of prearranged lines—lines that have been 
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fixed with access to unparalleled sources of information on the custom- 
er’s financial activity and responsibility. Moreover, the computer con- 
tinuously updates this information and can alert the bank’s credit de- 
partment on a timely basis to the emergence of credit abuses by what- 
ever standard the bank may choose to employ. Imagine the conve- 
nience of a continuing scrutiny of the customer’s cash inflow and 
outflow in relation to use of bank credit, and all monitored by a sentry 
who reports instantaneously! 

Such a system would not be without losses, to be sure, but they 
could be controlled by fixing maximum credit lines for various types of 
accounts. And loan limits could serve another purpose: that of foster- 
ing larger demand deposit balances. If a line of credit, for example, 
were some multiple of average daily balance, it is quite likely that most 
depositors would gladly pay the “commitment fee” for the convenience 
and prestige of bank credit. And still another advantage so far as 
banks are concerned is the conventional preference of many bankers 
for self-liquidating short-term credit, met in this instance by the rapid 
turnover of consumer and sales credit of the type envisioned. 

Particular beneficiaries of this more flexible and better disciplined 
credit use should be the many self-employed in the economy, ranging 
from part-time salesmen to proprietors. While their aggregate credit 
use is a small factor in bank lending, a significant public interest 
is served by uncovering any method of economically and conveniently 
making more bank resources available to them. Under current oper- 
ating procedures, the overhead costs associated with such credit, when 
added to a regular interest charge, entail effective interest rates that 
are prohibitive or appear highly discriminatory. Automation offers a 
method of minimizing overhead costs and probably reducing risk, 
thereby making bank credit more accessible to a sector of the economy 
that has found all sources of credit “high priced.” 

In their continuous search for loanable resources, banks will find au- 
tomation a far keener tool than they are accustomed to using. On the 
one hand, it will enable them to attract demand deposit customers with 
assurance of a simpler, safer, and more convenient means of payment 
than has ever been offered. Not only will the computer reduce the risk 
in paying bills, it will also take over the chores in banking—such as a 
trip to the bank and the standing in line to make a deposit, the writing 
of checks and mailing them to creditors, and similar routine tasks. 
Moreover, it will give the depositor “instant bookkeeping,” as he will 
be able to find out as often as he likes the exact status of his account, 
and with that knowledge give the bank instruction as to whom to pay, 
and when. Thus he is enabled to manage his money position as closely 
as he likes. 

From the standpoint of profitable operations, banks that offer a ser- 
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vice making possible the close management of customers’ bank ac- 
counts are almost certain to find their demand deposit totals wasting 
away as a manifestation of the automation program. Moreover, given 
the capabilities of a computerized economy, more frequent settlement 
periods are likely, if not certain, to come into widespread use and this 
development will diminish still further the size of a comfortable oper- 
ating balance for the typical depositor. Just as weekly wage and salary 
payments go with a lower operating bank balance than is needed when 
payments are monthly, the shorter interval made possible by automa- 
tion will call for even smaller cash balances. 

Given declining need for demand deposit balance for these ‘“techno- 
logical” reasons, banks have the alternative of establishing fees to 
cover at least a portion of the costs incurred for processing flows 
through demand deposit accounts or of establishing minimum balances 
commensurate to the scope and cost of services rendered. If they rely 
heavily on fees, then in order to maintain their aggregate of loans and 
investments banks will need to attract time deposits (or to borrow) in 
one form or another in competition with other banks, other financial 
intermediaries, and the capital markets. The compensating balance al- 
ternative, on the other hand, if enhanced in appeal by linking it to a 
packaged credit line, would enable banks to minimize losses in demand 
deposit balances. 

Other changes consequent to the automation of money flows—such 
as operating space and labor requirements of banking institutions—in- 
volve formidable housekeeping and management adjustments, but they 
are of a different order of concern, 

Nor has any mention been made of the possibility of the settlement 
system being nationalized, along the lines of European experience, in 
the Post Office or the Federal Reserve System. While such a step is 
technically feasible, if not advantageously suited to a monopolistic op- 
eration, our preferences run strongly against extending government op- 
erations into service areas that can be satisfactorily performed private- 
ly. 

If the views and speculations advanced here are at all persuasive, it 
will probably be with the assenter’s proviso that “it won’t happen in 
my time.” To this skepticism I can only reply that most of the innova- 
tions I have alluded to are now in being, or about to be placed in oper- 
ation. Individual banks in all sections of the country are adopting, 
piecemeal, elements of a system such as has been described. Before 
very long these experimental operations will provide a solid foundation 
for the new banking system of the future. 


RECENT INNOVATIONS IN THE FUNCTIONS OF BANKS* 


By A. James MEIGS 
First National City Bank, New York 


The relative decline of commercial banks and the rapid growth of 
other financial intermediaries provoked debate in the 1950’s over 
whether or not evolution and innovation in nonbank financial institu- 
tions would undermine the effectiveness of monetary policy. Since 
early 1961, however, total assets of commercial banks have grown 
nearly twice as fast as they did in the 1950’s and banks have adopted 
new practices that might alter their responses to Federal Reserve ac- 
tions. Consequently, a new debate is under way, focused this time on 
how evolution and innovation in banks will influence the effectiveness 
of monetary policy. It has been suggested that recent bank innovations 
have made the banking system less stable, have weakened Federal Re- 
serve control over the money supply, and have loosened the links con- ` 
necting money supply with income and prices. 

This paper will describe new services, methods of attracting funds, 
and recent innovations in allocation of bank assets. Some of their im- 
plications will be discussed within the framework of the sc-called “new 
view” of banks as intermediaries. Possible effects on Federal Reserve 
policy and on the growth prospects of commercial banks will be viewed 
in the light of recent research on the demand for money end other as- 
sets. Because the impact of automation has already been covered by 
Governor Mitchell, I shall concentrate on other innovations, recog- 
nizing of course that most of them have been influenced by the new 
technical possibilities offered by computers. 


The Innovations 


Banks undoubtedly have done more innovating in the last five years 
than in the preceding twenty-five. The recent innovations, moreover, 
are radically different from those imposed by legislation in the 1930’s, 
when the banks were numb from the shock of the Great Contraction. 
Innovations this time are responses to expanding possibilities in the 
markets for financial services. 

The upsurge of state and local government borrowing has expanded 

* This paper has benefited from the help of many colleagues at First National City 


Bank, and especially Joseph S. Mascia. The judgments and opinions, and any errors, are 
my personal responsibility. 
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banks’ activities not only as investors but also as underwriters. Bank 
trust departments have won management responsibility for most of the 
reserves of private noninsured pension plans, becoming in the process 
by far the largest institutional group in the stock market. They soon 
may be offering commingled investment accounts for individuals. As 
world trade and investment have grown, U.S. banks have greatly ex- 
panded their overseas services. The Eurodollar, one of the most re- 
markable financial innovations in history, is based upon transfer ser- 
vices provided by banks in this country. 

Business demand for larger and longer-term financing has been met 
through new lending techniques and arrangement of participations 
among groups of banks and other lenders. Since 1963, banks have 
bought motor trailers, jet airliners, executive aircraft, computers, ma- 
chine tools, and other equipment for leasing to customers. The number 
of banks establishing factoring departments or acquiring factoring 
firms has recently been increasing, possibly leading toward the auto- 
mated accounting, analysis, and receivables financing described by 
Governor Mitchell. 

Means for speeding the collection and transfer of cash have been 
offered in ever more ingenious forms. Several banks have recently en- 
tered the credit card business, also, foreshadowing the giro system 
Governor Mitchell has just described. 

Probably the most remarkable change, from the viewpoint of bank- 
ers, is the sharp rise in the proportion of funds on which banks pay ex- 
plicit interest, from about one-third of total liabilities in 1960 to about 
half in 1965. In addition to substantially increasing their share of all 
savings-type deposits, banks have developed new money market in- 
struments, have expanded the federal funds market, and have engaged 
in long-term borrowing for the first time since the 1930’s. 

Negotiable certificates of deposit, or CD’s, were introduced in Feb- 
ruary, 1961. More than $16 billion are now held by corporations, state 
and local governments, foreign central banks, international agencies, 
and individuals. Negotiable CD’s did not spring fullblown to their 
present eminence, however. A secondary market had to be developed. 
Banks and customers had much to learn about the uses and limitations 
of CD’s, and indeed are still learning. 

The new bank promissory notes are much like CD’s, from the view- 
point of the holders, but they are exempt from reserve requirements 
and deposit insurance assessments. Consequently, funds secured 
through promissory notes yielding 4.5 percent to the holders would 
have an effective interest cost to banks almost one-quarter of a per- 
centage point less than the cost of funds raised through 4.5 percent 
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CD’s. The promissory notes are also free from Regulation Q ceilings 
on rates. Just before the December, 1965, increase in Regulation Q 
ceilings, some bank promissory notes were being issued at rates above 
the maximum 4.5 percent permitted on CD’s, 

The federal funds market has continued to develop, with an increase 
in the number of banks participating and with more banks acting as 
dealers. Money market center banks also have increasingly tended to 
be net borrowers of federal funds. The federal funds rate has been 
above the discount rate by one-eighth of a percentage point for days at 
a time this year and occasionally has been one-quarter point higher. 
The seemingly irrational practice of paying a premium for reserves 
borrowed in the federal funds market reflects restriction of access to 
the discount window under Federal Reserve Regulation A, which pre- 
scribes that continuous borrowing and “profiting from rate differentials” 
are to be avoided. The actual discount rate to the banks, accordingly, 
is somewhat higher than the nominal rate posted by the Reserve banks. 

Banks have raised long-term capital through issue of $1.5 billion in 
capital notes, convertible debentures, and preferred stock in the last 
three years. They have borrowed an additional $200 million or more 
through subsidiaries or affiliates holding title to their premises. The 
notes and convertible debentures are subordinate to depositors’ claims 
and are subject to the statutory restrictions on banks’ total borrow- 
ings. 

In the last decade, and especially in the last four years, the average 
maturity of bank assets has increased substantially, as the shares of 
total assets devoted to mortgages, state and local government securi- 
ties, and term loans have grown. Over the same period, the proportions 
of cash and short-term government securities have declined. Whether 
it is called evolution or innovation, this is a major change in banking 
practice. The lengthening maturity of bank assets, when contrasted 
with the generally short maturities of bank liabilities, has aroused con- 
cern among bankers and bank regulators, for it conflicts with the hal- 
lowed injunction against “borrowing short and lending long.” 

The rapid changes of the last few years have prompted banks to pay 
more attention to portfolio management techniques. George Morrison 
and Richard Selden concluded recently that many of the conventional 
rules of thumb in bank asset management are inadequate. “For the 
most part,” they say, “the rules . . . do not assure an adequate liquid- 
ity position; nor, except through pure chance, could they possibly re- 
sult in maximum profitability in either the short or long run” [27, p. 
39]. Portfolio management, therefore, may well be one of the most 
fruitful areas for innovation in the future. 
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Banks as Intermediaries 


The new stress on intermediary functions of banks is useful in as- 
sessing significance of recent developments. But, as I shall argue in a 
moment, recognizing that banks are intermediaries does not detract 
from their function as monetary policy links. 

Intermediaries, according to Gurley and Shaw, “lend at one stratum 
of interest rates and borrow at a lower stratum,” and thus are compen- 
sated for their services by the margin between yields on primary and 
indirect securities [16, p. 259]. The intermediary service, as James 
Tobin says, consists of satisfying portfolio preferences of two groups 
of people or firms simultaneously [30]. On one side are borrowers who 
want to acquire more real assets than they can command with their 
own net worth, On the other side are lenders who want to hold some of 
their wealth in assets of stable money value and negligible risk of de- 
fault. 

In the 1950’s, demand for services of institutions specializing in real 
estate mortgage lending was increased by the housing boom. In addi- 
tion, the attractiveness of shares in savings and loan associations was 
increased by improvement of insurance provisions in 1950 [12, pp. 
659-72] [5, pp. 173-75]. In the 1960’s, demands for the kinds of loan 
services commercial banks are especially adept in supplying and are 
permitted to supply have been relatively great [18]. The banks there- 
fore have had strong incentive to attract funds to meet the demands. 
The expansion of banks’ intermediary function was helped also by re- 
laxation of regulatory constraints by the Federal Reserve and the 
Comptroller of the Currency. Regulation Q ceilings were raised in sev- 
eral steps, permitting banks to raise offering rates on time deposits and 
CD’s. Removal or reduction of restrictions on some types of lending 
further aided banks to meet borrowers’ demands. Surely, much of the 
variation in relative growth rates of banks and nonbank intermediaries 
since World War II can be explained by changes in demands for real 
assets and in regulatory constraints [8]. 

Innovations have helped banks to accommodate changing prefer- 
ences of borrowers and lenders, and thus to produce a larger share of 
total intermediary services in the economy. J agree with Homer Jones’s 
judgment that the innovations were not accidental; when profitable 
opportunity developed, innovation appeared [18]. It is probable, fur- 
thermore, that some of the innovations reduced the spread between 
borrowers’ and lenders’ rates, thus in effect improving the efficiency of 
the capital market [19, p. 62, n. 9]. 

These observations would probably be accepted without disagree- 
ment if they dealt with any financial intermediary other than banks. 
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To a generation of economists nurtured on multiple expansion arith- 
metic, however, perhaps the most intriguing aspect of recent innova- 
tions in banking is the implication that the banks themselves have . 
influenced the size of the banking system. 

Three of the main questions raised by bank innovations in the last 
few years are: (1) Have longer maturities of bank assets and the 
growing dependence upon time deposits made the banking system less 
stable? (2) Have bank innovations loosened the links between central 
bank actions and the money supply? (3) Have bank innovations loos- 
ened the links connecting money supply with income and prices? 

It is, of course, impossible to settle such complex theoretical and 
empirical questions today, but some of the research published since 
1960 provides preliminary answers and suggests where additional evi- 
dence might be found. 


Innovations and Instability 


Some lengthening of maturities of bank assets has been considered 
justified by growth in savings deposits, which bankers generally be- 
lieve to be less volatile than demand deposits [27]. Time certificates of 
deposit, however, have placed bankers in something of a quandary. Al- 
though CD’s are a convenient means for an individual bank to obtain 
funds at its own initiative, it is feared that the total volume of CD’s in 
the system might suddenly contract if shifts in yield differentials make 
other instruments more attractive to investors. Possible consequences 
of such shifts go far beyond the embarrassment of banks, as George 
Mitchell points out. “Indeed,” he says, “the most immediate and di- 
rect constraint on monetary policy posed by the new profile of bank 
liabilities may lie in the need to weigh carefully the impact of specific 
actions on such differentials” [24]. Even savings deposits, he suggests, 
might prove vulnerable to sudden withdrawals to fuel a spurt in con- 
sumer spending or to support investment in the stock market. 

The immediate result of a shift out of bank time deposits would be 
an increase in required reserves, as time deposits were converted to de- 
mand deposits. If the Federal Reserve did not supply additional re- 
serves, the banks would have to sell assets, which might be difficult to 
do under some circumstances. Phillip Cagan found, however, that large 
shifts between demand and time deposits from 1875 to 1955 did not 
appreciably affect reserves [5, pp. 164-79]. This of course does not 
necessarily mean that shifts between time and demand deposits will 
not cause trouble in the future, but it suggests that deposit shifts com- 
parable in magnitude and timing to those of the past should not pre- 
sent insuperable problems for the Federal Reserve or the banks. Nev- 
ertheless, there are two complications now that did not exist during 
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most of the eighty years covered in Cagan’s evidence: one is the nego- 
tiable CD and the other is the regulation of interest rates on bank 
deposits. 

Ironically, regulation of deposit interest rates, which was intended 
to reduce instability in banking, now may do just the reverse and is at 
least a source of uncertainty. If banks are prevented by Regulation Q 
from adjusting their offering rates when market rates increase on com- 
peting instruments, such as commercial paper and Treasury bills, CD 
holders might shift into these other instruments on a large scale. Thus 
far, however, the Federal Reserve Board has raised Regulation Q ceil- 
ings each time rising market rates threatened to induce liquidation of 
CD’s. The current ceiling of 5.5 percent on time deposits and 
certificates of deposit of more than thirty days’ maturity should be 
high enough to relieve apprehensions about the volume of CD’s but the 
4 percent ceiling on savings deposits still is a potential tripwire. 

Insurance companies and pension funds depend for liquidity in part 
by matching long-term assets with long-term liabilities [24]. When 
their term lending increases, banks might seek liquidity protection in 
similar fashion by extending maturities on their liabilities, through 
issue of time certificates with maturities of, say, three to five years or 
more. In 1965, however, the average maturity of newly issued CD’s 
was being inexorably shortened by the rise of market rates in relation 
to the Regulation Q ceiling, until the ceiling was raised in December. 
Removal of deposit rate regulation, therefore, would reduce uncertain- 
ty about the volume of CD’s and would facilitate adjustment of matur- 
ities on bank liabilities, as well. 

Notes and debentures, which also might be used to lengthen maturi- 
ties of bank liabilities, are now restricted in volume by regulatory limi- 
tations on borrowing. Effects of these borrowing limitations upon the 
performance of banks’ intermediary function should be carefully 
studied. 


Bank Innovations and Control of the Money Supply 


James Tobin had support in recent econometric studies of bank re- 
sponses to central bank action when he said: 


For the banking system as a whole the Federal Reserve’s quantitative controls determine 
the supply of unborrowed reserves. But the extent to which this supply is left unused, or 
supplemented by borrowing at the discount window, depends on the economic circumstances 
confronting the banks—on available lending opportunities and on the whole structure of 
interest rates from the Fed’s discount rate through the rates on mortgages and long-term 
securities [30, p. 417]. 


Although Tobin says that the reserve-deposit ratio is not a constant, 
he does not say the Federal Reserve is unable to influence the money 
supply through controlling the stock of reserves. He does raise a valid 
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empirical question: Are there stable relationships among reserves, total 
deposits or money supply, and other variables that will afford the cen- 
tral bank effective control? The studies of Clark Warburton, Milton 
Friedman, Anna Schwartz, and Phillip Cagan provide abundant evi- 
dence that stable relationships do indeed exist and that the Federal Re- 
serve can control the money supply [5] [12] [31] [32]. Their findings, 
furthermore, are strongly supported by the theoretical and empirical 
work of others and by experience in other countries, as well [1] [2] [3] 
[4] [7] [14, Chap. VII] [20] [21] [22] [25]. 

The key to the Federal Reserve’s power is that banks must hold 
some reserves in the form of vault cash and balances at the Federal 
Reserve banks to provide for expected and unexpected clearings 
drains. Federal Reserve open market operations in turn control the 
stock of unborrowed reserves. Two built-in sources of slippage in the 
system as it is now constituted are the ability of banks to vary their 
excess reserves and borrowings, mentioned by Tobin, and a tendency 
for aggregate reserve requirements to change because of differences in 
the reserve requirements applied to various classes of deposits. One 
approach to these sources of variation in deposits might be to reduce 
their influence through institutional changes, by eliminating member- 
bank borrowing or instituting uniform reserve requirements, for exam- 
ple. Another is to learn to cope with them by becoming more familiar 
with their behavior, so that they can be predicted and offset. 

Have the recent innovations in banking so changed the responses of 
banks that the Federal Reserve’s degree of control has been reduced? 
Tilford Gaines, Lyle Gramley, and Samuel Chase argue that this is the 
case; they believe growth of interest-sensitive time deposits, CD’s, and 
other bank liabilities has much reduced the Federal Reserve’s control 
of the money supply, if it ever existed [13] [15]. Their criticisms of 
conventional money supply theory actually do not depend crucially 
upon recent institutional changes and therefore should be confronted 
with the evidence from other time periods and other countries men- 
tioned earlier. The empirical evidence of Gramley and Chase indicates 
that elasticities of substitution between demand and time deposits and 
between bank deposits and securities changed over the 1948-64 period 
covered, perhaps partly because of some of the bank innovations dis- 
cussed here. However, such changes in the substitution relations can be 
explained within conventional money supply theory. 

Banking innovations could influence the demand for excess reserves 
and borrowings, and hence the ratio of unborrowed reserves to 
deposits, by affecting banks’ expectations regarding their ability to 
meet clearings drains. Improvements in the federal funds market, in- 
creased opportunities for individual banks to borrow at their own ini- 
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tiative through CD’s or notes, and an increase in the proportion of sav- 
ings deposits should reduce both the quantity of excess reserves de- 
manded under any given set of market conditions and the volume of 
borrowing from the Federal Reserve. An increase in the proportion of 
volatile CD’s, on the other hand, might have the opposite effect. Al- 
though each such innovation may shift banks’ demand schedules for 
reserves and borrowings, there is no a priori reason for expecting a 
shift to make the schedules less stable. 

As long as the demand schedules remain stable, the shifts produced 
by bank innovations and changes in public preferences merely change 
the volume of open market operations required to produce a given 
change in deposits. How much the demand functions have changed in 
recent years or whether they have become unstable must be deter- 
mined empirically. Nevertheless, precise estimates of these parameters 
are not essential for effectiveness in controlling the money supply, be- 
cause the monetary authorities can cut and try until they produce the 
desired effects on money stock. The level of money supply was pre- 
dicted for biweekly periods in 1961 with an average error of less than 
0.2 percent by Robert Black, from the data then available for conduct- 
ing open market operations [2]. 

Because the new promissory notes are not subject to reserve require- 
ments, they might be expected to escape Federal Reserve control. I 
would argue, to the contrary, that Federal Reserve control of the stock 
of bank reserves provides effective control not just over deposits but 
over total bank liabilities, whether or not reserve requirements apply 
to all of them. Preferences of the banks and the public influence the 
relative shares of demand deposits, time deposits, and notes in total 
bank liabilities, but the total is limited by the stock of reserves. Banks 
will want to hold some reserves against the promissory notes and thus 
will in effect observe a voluntary reserve requirement. Incidentally, 
Deane Carson and others have argued that reserve requirements are 
not even necessary for control of deposits [6]. 


Bank Innovations and the Effectiveness of Money Supply Changes 


Development of a new liquid asset, such as the CD or some new in- 
strument offered by another intermediary, may shift the public’s de- 
mand schedule for money, whether money is defined to include or to 
exclude the new asset. Changes in characteristics of deposits or other 
assets by modification of regulatory constraints may also shift the de- 
mand schedule for money. Consequently, such innovations and other 
changes impair the predictive value of parameter estimates made 
under the conditions that existed before the changes occurred. Nev- 
ertheless, this does not offset the value of using as a policy variable 
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some subset of assets whose supply is influenced by the monetary au- 
thorities. Or, to put the matter another way, this certainly does not 
mean changes in the stock of these assets can safely be ignored. 

Gurley and Shaw argued that restriction of money supply growth to 
curb inflation might induce expansion and innovation by nonbank in- 
termediaries, leading to an increase in growth of money substitutes 
[17, pp. 228-46]. If money is defined narrowly as demand deposits 
and currency, the same argument might be applied to bank innovations 
that increase the supply of time deposits or bank notes. A tentative de- 
scription by Milton Friedman and David Meiselman of the channels 
through which money supply changes operate implies a quite different 
hypothesis [11, pp. 217-22]. If the supply of narrowly defined money 
grows more slowly than the demand for it, the public may try to con- 
vert other liquid assets into money in order to maintain cash balances 
at their desired level. This would have the effect of reducing the vol- 
umes of bank time deposits and deposits in nonbank intermediaries 
(for any given set of deposit interest rates) rather than increasing 
them. The converse would be true if the supply of money grows faster 
than the quantity demanded; growth of time deposits and deposits in 
other intermediaries would increase. Studies of changes in intermedi- 
ary deposits by David Fand, Warren Smith, Robert Parks, and Edgar 
Feige appear more consistent with the Friedman-Meiselman view than 
with the Gurley-Shaw view, but the question is not settled [9] [10] 
[28] [29]. We badly need to learn more about the public’s preferences 
for demand and time deposits and other assets. 

This raises the question of how fast the total liabilities (and assets) 
of the banking system can be permitted to grow without risking price 
inflation or defiation, Here again, we need to know more about the 
substitution relationships. As George Morrison has argued, “shifts 
from demand to time deposits or from time deposits to savings and 
loan shares would be inflationary if such shifts cause the public to 
have excess amounts of liquid assets, whether they be in the form of 
time deposits, demand deposits, or savings and loan shares” [26]. 
Feige’s results indicate that demand deposits and time deposits are 
weak substitutes. If this is so, a higher rate of bank growth could be 
permitted by the Federal Reserve when the ratio of new time deposits 
to new demand deposits is large than when it is small. 

Or, more generally, the rate of bank growth that is consistent with 
price stability will depend on the degree of “moneyness” of bank lia- 
bilities. Recognizing both the intermediary and monetary functions of 
banks suggests the following hypothesis for resolving the apparent 
paradox that banks can influence the rate of growth of their total as- 
sets while under effective control of the monetary authorities. Faced 
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with monetary policy constraints on the growth of demand deposits, 
the banks in recent years have been able to increase growth in their 
assets by finding buyers for certificate deposits and long-term deben- 
tures, and also in effect by inducing the public to substitute bank lia- 
bilities for deposits or shares of other intermediaries. The unusually 
high rates of bank credit expansion of the last four years have resulted 
in part from substitution of one intermediary channel—commercial 
banks—for another—the mutual savings institutions—as Homer Jones 
has suggested [18]. The effects on price levels that might be expected 
to flow from such a rate of credit expansion may haye been moderated 
by the lower degree of ““moneyness” of the new mix of bank liabilities 
and by retardation in growth of the near-money deposits of the other 
intermediaries. 

In conclusion, it is by no means evident that the recent innovations 
in bank functions impair the effectiveness of monetary policy, although 
they probably have changed some control characteristics of the sys- 
tem. The great volume of monetary research now underway should de- 
velop much greater understanding of the linkages in the system. As the 
relationships become clearer, we may find that the effects of innova- 
tions on the monetary system are something like those of innovations 
in aircraft design. When a new airplane is rolled out for its first flight, 
the pilot knows it will respond a little differently from any other plane 
he has flown. But it is still an airplane, and he can fly it. 
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INNOVATIONS IN INTEREST RATE POLICY* 


By Franco MODIGLIANI end RICHARD SUTCH 
Massachusetts Institute of Technology 


This paper is an examination of the success, or we should say lack of 
success, of the policy launched at the beginning of 1961 by the incoming 
Kennedy Administration, which has become known as “Operation 
Twist.” This was an attempt to twist the maturity structure of interest 
rates by raising yields on securities with short term to maturity while 
simultaneously lowering, or at least holding the line on, long-term rates. 
Higher short-term rates were expected to contribute significantly toward 
stemming the outflow of capital and thus helping the United States 
balance-of-payments problem, while low long-term rates were considered 
desirable to stimulate the economy by increasing the flow of private in- 
vestment. We are not concerned, however, with the broad issue of 
whether Operation Twist contributed to improving the balance of pay- 
ments while sustaining domestic activity. Our focus is, rather, on Opera- 
tion Twist per se. We direct ourselves to a review of the techniques 
used by the government and Federal Reserve to affect the term struc- 
ture and attempt to assess how far they succeeded in achieving the 
stated goal of twisting the yield curve. 

As far as we can see there were two main actions aimed directly at 
such a twisting: 

1. Federal Reserve open market operations and Treasury debt 
management operations directed toward shortening the average term 
to maturity of the outstanding government debt held by the public. 
An increase in the relative supply of short-term securities was expected 
to exert upward pressure on short-term rates, while the corresponding 
decrease in the availability of long-term securities should have tended 
to lower long-term yields, thus twisting the term structure in „the 
desired direction. 

2. Beginning in January, 1962, the successive increases in the struc- 

* The authors wish to express their thanks to Charles Bischoff, of Massachusetts Institute 
of Technology, for his invaluable assistance in the application of the Almon interpolation tech- 
nique used in this paper. All computations were performed at the Computation Center of the 
Sloan School of Management, M.LT., utilizing the “REGRT” regression program written by 
Robert Hall. The research was supported in part by a grant from the Ford Foundation to the 
Sloan School of Management for research in business france, and by National Science Foun- 
dation funds. The authors have had the benefit of discussion with several colleagues, and in 
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ture of ceiling rates payable on commercial banks’ time and saving de- 
posits under Regulation Q. According to the Economic Report of the 
President of January, 1962, this “action was taken to promote competi- 
tion for saving and to encourage retention of foreign funds by member 
banks and thus moderate pressures on this country’s balance of pay- 
ments” [3, p. 88, Table 8]. Also under this heading one should include 
the recent acquiescence by the Federal Reserve Board to the issuance of 
unsecured notes and debentures by commercial banks. 

An examination of the behavior of key short- and long-term rates be- 
tween early 1961 and the third quarter of 1965, summarized in Table 1, 
reveals that short-term rates have risen substantially while long-term 
rates moved relatively little; some moderately up (government bonds, 
corporate Aaa) others moderately down (municipals, coporate Baa’s, 
mortgage rates). As a result, the spread between rates on long-term 
government bonds and the bills rate has declined from 150 base points 
down to 35 base points, while the difference between Aaa corporate 
bonds and the commercial paper rate shrank from 125 to 12 base points. 
These figures would seem to provide impressive evidence that Operation 
Twist was a remarkable success. To make such an interpretation (as 
has been frequently done) would be much too hasty, for as historical 
experience has shown, the spread typically tends to close in a period of 
recovery and rising short-term rates, such as prevailed between 1961 
and the present. Indeed, currently prevailing spreads are still appreci- 
ably larger than they were at the peak of the previous cycle in 1959 
and early 1960, as can be seen from the last row of Table 1, Part B. 
Thus the closing of the spreads between the turn of 1960 and the 
present might reflect merely the normal tendency for spreads to close as 
short-term rates advance. This hunch can be tested by estimating the 
historical relationship between the spread and short rates with ordi- 
nary regression techniques, and then comparing the actual relation be- 
tween short and long rates with that predicted by the least square re- 
gression. Using government securities we estimated the relation between 
the spread (S) and the Treasury three month bills rate (r) with quar- 
terly data for the period 1952-I to 1961-IV, obtaining 

1 Other tools were brought to bear on the problem but were not designed to twist yield 
curves; rather, they were policies that were intended to change the reaction of the economy 
to a given yield curve. These can be broadly summarized under two headings: (1) Measures 
directly aimed at reducing capital exports for a given structure of long- and short-term rates: 
these measures include primarily (a) the interest equalization tax and (b) the Johnson Ad- 
ministration program of voluntary restraint in bank lending to foreigners and to domestic 
firms for foreign operations, and in direct foreign investments. (2) Fiscal measures aimed at 
increasing the rate of domestic long-term investments for a given level of long-term rates: 
these measures include (e) the Internal Revenue Department’s revised depreciation guide 
lines and (b) the investment credit provisions. An assessment of these policies is beyond the 


province of this study, which will concentrate only on those techniques designed to change the 
shape of the yield curve. 
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R: — Tt =S; = 2.16 — 0.4957, = -495(4.37 EA rs) 
(0.17) (0.070) 


Se = .39 


Since in the third quarter of 1965 the bill rate was 3.85 percent, this 
equation would predict a spread between the long rate and the bill rate 
of 33 points, almost identical with the spread actually prevailing of 35 
base points. Very similar negative conclusions about the effectiveness of 
Operation Twist can be reached by extrapolating the relation between 
the commercial paper rate and the spread between this rate and Moody’s 
Aaa bond yields, whether the relation is estimated for the postwar 
period alone or going back to the beginning of the 1920’s. 

Are we, then, to conclude that Operation Twist was a total failure, at 
least with respect to the structure of yields on marketable securities— 
that the changes which occurred since the inception of that operation 
are not noticeably different from what might have been expected in its 
absence? Clearly, to draw such a conclusion from the rudimentary 
evidence presented above would be no more warranted than to infer 
from the figures of Table 1 that the policy was a howling success. The 
point of these simple tests is rather to emphasize that the task of assess- 
ing the success of the operation is far from trivial and can only be 
adequately tackled with the help of a theoretically grounded and 
empirically tested understanding of the basic forces which tend to shape 
the yield structure and its variations in time. It is, then, to this challeng- 
ing task that we must turn first. 


I. Recent Theoretical Developments in the Analysis 
of the Maturity Structure 

There is by now general agreement that in an ideal world of no trans- 
action costs or taxes, rational behavior and certainty (about future 
rates), the maturity structure of yields must be controlled by the simple 
principle that all outstanding instruments, regardless of maturity, must 
produce identical returns over any given interval of time—where the 
return is defined as the sum of cash payments plus any increase (or 
minus any decrease) in the market value of the instrument. This prin- 
ciple in turn implies that at any date ¢ the spread between the yield 
of an n period bond and the short rate, S(n, t)=R(n, )—R(1, č), is 
equal to minus the capital gain from holding the period instrument. 
The capital gain in turn is inversely related to the change in yield: 
AR(n, t)=R(n—1, t+1)— R(n, i). Consequently, R(n, i) can be ex- 
pressed in terms of the current short rate R(1, ż) and the future long rate 
R(n—1, t-+1). Moreover, since R(n— 1, #+1) can in turn be expressed in 
terms of R(1, #+1) and R(n—2, t+-2), and so on, recursively, it is readily 
apparent that R(x, t) can also be expressed in terms of the current and 
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future rates for one period loans prevailing in each of the n periods to 
maturity, R(1, 4), R(1, #+1),--- R(1, 4+n—1), although the precise 
form of the functional relation will depend on the shape of the stream 
of cash payments promised by the bond until maturity. Finally, be- 
cause the return to the lender and the cost to the borrower over any 
interval will be the same regardless of the maturity of the instrument 
held or issued, neither would have a special incentive to match the 
maturity structure of his assets or liabilities to the length of time for 
which he intends to remain a creditor or debtor. 

There is unfortunately much less agreement as to the determinants 
of the yield structure in the “real” world. The prevailing points of view 
may be summarized as follows. 

1. At one end of the spectrum is the Pure Expectation Hypothesis, 
which holds that the certainty model provides an adequate approxima- 
tion to the real world, except that the equality of returns of the cer- 
tainty world must now be replaced by the equality of “expected” re- 
turns, where the expected returns may be thought of as the mean value 
(or some other analogous measure of central tendency) of the subjective 
probability distribution of possible returns. In particular, for every x, 
R(n, t) must equal R(1, #) minus the expected capital gain, determined 
by the expected change in the n period rate, say AR*(n, £). For otherwise 
holders of bonds with lower expected returns would try to sell them, 
bidding down their price and raising their yield, and to acquire higher 
yielding instruments, bidding up their price and reducing their yields, 
until the postulated relation would come to hold. 

2. A variant of the expectation hypothesis, of Keynesian inspiration 
[10] but articulated largely by Hicks [8], which has wide support at the 
present, may be labeled the Risk Premium Model. It basically accepts 
the view that yields on various maturities are related to each other by 
the expectations of future long rates, and hence also short rates, but it 
calls attention to differences in the degree of uncertainty which attaches 
to the expected return to be obtained, in the short run, from holding 
securities of different length. While the return on short-term securities 
is certain (since the value of the principal is guaranteed by repayment 
at the end of the period), the return on longer maturities is not guar- 
anteed because of the uncertainty of future rates and hence of the end 
of period market value of the bond. Furthermore, the uncertainty tends 
to be greater the longer the maturity, since a given change in the long 
rate tends to produce a greater variation in terminal value the longer the 
remaining life to maturity. If, then, investors are prevailingly risk 
averters, as a good deal of other evidence suggests, one should expect 
that if the expected return were the same on all maturities, they would 
tend to prefer the safer short-term instruments. Hence, in order to in- 
duce the market to hold the longer-term maturities supplied by long- 
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term borrowers, the expected return on these maturities must exceed 
that on shorter-term instruments by an expected risk or liquidity 
premium. According to this view, the yield curve will tend to rise more 
than the curve implied by the pure expectation hypothesis because of the 
increasing risk premium as the term to maturity increases. The size of 
these risk premiums might be expected to depend on the relative sup- 
plies of longer maturities and the strength of investors’ risk aversion. 

3. Finally, there is the view that might be labeled the Market 
Segmentation Hypothesis. The proponents of this approach suggest 
that both lenders and borrowers have definite preferences for instru- 
ments of a specific maturity, and for various reasons, partly due to 
institutional factors and regulations constraining financial intermedi- 
aries, will tend to stick to securities of the corresponding maturity, 
without paying attention to rates of return on other maturities.? Hence 
the rates for different terms to maturity tend to be determined, each in 
its separate market, by their independent supply and demand schedules. 
The rates so set might well imply wide differences in the expected re- 
turn obtainable in the current period, or over some sequence of periods, 
by investing in different maturities, but such differences, it is argued, 
would not induce traders to move out of their preferred maturity—or 
maturity habitat, as we shall call it—except possibly when the dis- 
crepancies become extreme and glaring. 

In our view, each of the three models has its merits, but also suffers 
from shortcomings. We propose, therefore, an alternative model which, 
in essence, blends the previous three, and which we label the Preferred 
Habitat Theory. This model shares with the Hicksian approach the 
notion that the yield structure is basically controlled by the principle 
of the equality of expected returns, but modified by the risk premiums. 
Yet it differs from it in one fundamental respect. The Hicksian model 
assumes that all traders are concerned with the short period return and 
that, therefore, anybody going long is bearing the risk associated with 
the uncertainty of the short period return from longer-term instruments. 
But this view would be correct only if we could assume that every lender 
desires to turn his portfolio back into cash at the end of the short pe- 
riod; i.e., that he has a short habitat (cf. Meiselman [14]). In reality, 
however, different transactors are likely to have different habitats, as the 
segmentation theory points out. Suppose that a person has an # period 
habitat; that is, he has funds which he will not need for n periods and 
which, therefore, he intends to keep invested in bonds for # periods. If 
he invests in n period bonds, he will know exactly the outcome of his 
investments as measured by the terminal value of his wealth (this 
being only approximately true if he were to invest in a conventional 
loan and precisely true for a pure period loan; that is, a loan that was 


? This view has been stressed by a number of authors, in particular Culbertson [3]. 
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issued on a discount basis). If, however, he stays short, his outcome 
is uncertain, as it will depend on the future course of the short rates 
in periods 2, 3,..., 2-1. Furthermore, he is likely to have to incur 
greater transaction costs. Thus, if he has risk aversion, he will prefer to 
stay long unless the average of the expected short rates exceeds the long 
rate by an amount sufficient to cover extra transaction costs and to 
compensate him for the extra risk of going short. Similarly, if he should 
invest in maturities longer than n, he would also be exposing himself to 
risk, this time to the Hicks-Keynesian uncertainty as to the price he can 
fetch for his not-yet-matured bonds. Thus, risk aversion should not lead 
investors to prefer to stay short but, instead, should lead them to hedge 
by staying in their maturity habitat, unless other maturities (longer or 
shorter) offer an expected premium sufficient to compensate for the risk 
and cost of moving out of one’s habitat. Similar considerations will 
clearly apply, mutatis mutandis, to the borrower’s side of the market. 

Under this model the rate for a given maturity, n, could differ from 
the rate implied by the Pure Expectation Hypothesis by positive or 
negative “risk premiums,” reflecting the extent to which the supply of 
funds with habitat » differs from the aggregate demand for n period 
loans forthcoming at that rate. If the n period demand exceeded the 
funds with 2 period habitat, there would tend to arise a premium in the 
n period maturity, and conversely.’ Such premiums or discounts would 
tend to bring about shifts in funds between different maturity markets, 
both through the “speculation” of investors tempted out of their natural 
habitat by the lure of higher expected returns and through ‘“‘arbitrage”’ 
by intermediaries induced to “take a position” by borrowing in the 
maturity range where the expected return is low, and lending where the 
expected return is high. 

In summary, then, the Habitat Model implies that the spread S(m, #) 
between the long rate R(n, t) and the short rate R(1, £) should depend 
primarily on the expected change in the long rate, AR*(n, t). But it sug- 
gests that the spread could also be influenced by the supply of long- and 
short-term securities by primary borrowers (i.e., by borrowers other 
than arbitrageurs) relative to the corresponding demand of primary 
lenders, to an extent reflecting prevailing risk aversion, transaction 
costs, and facilities for effective arbitrage operations. 

These conclusions can be conveniently summarized in the following 
equations. 

Expected current return on an # period bond 
= R(n, t) + Expected capital gain 
= R(1, i) + F: 
2 This is only approximately true, for under risk aversion, funds of habitat x would not be 


indifferent as to where they would move but would tend to spill, preferably into neighboring 
maturities where the risk would tend to be smaller. 


MONEY AND BANKING 185 


where F, stands for the net effect of relative supply factors and could in 
principle be positive or negative. Solving for R(m, t), and taking the 
Expected Capital Gain as proportional to the expected fall in the long 
rate, i.e., to ~AR*(2, t), we can also write 


(1) R(n, i) = R(t, 2) — Expected capital gain + F: 
= RGU, i) + BAR(n, 1) + FA 


Il. An Operational Formulation of the Habitat Model 


Before we can test our hypothesis we must recast equation (1) into an 
operational form suitable for empirical estimation. This entails specify- 
ing both a theory of how expectations are formed and a functional form 
for the summary term “F.” For a model of expectations we draw on the 
highly imaginative approach of Frank de Leeuw [4] who synthesized 
two currently held views as to the determinants of the expected change 
in long-term rates.’ 

One widely held hypothesis associated with Keynes [11] holds that 
the market expects the interest rate to regress toward a “normal” level 
based on past experience. Modifying slightly De Leeuw’s formulation, 
we approximate this normal level, denoted by R, by some average of 
the long rates for the past m periods and a constant which could be 
thought of as a very long-run normal level. Thus: 


R=v Di mRet (oe O<v<i1 


i=l 


where R; is used hereafter as a symbol for the long-term rate and the 
ps are weights adding up to one. Since the recent experience should be 
more salient we should expect the y,’s to decline toward zero as 7 rises 
from one to m. This regressive hypothesis can thus be formalized as 


m 6 
(2) AR; = a(R = Rò = 0 [> 25 wiRe; + (1 = ve = Ro | 
i=l 


where œ, is a measure of the speed with which R; is expected to return 
to R. 


« The substitution of —8AR°(n, t} for the expected capital gain should be recognized as an 
approximation, if @ is taken as constant. Strictly speaking, 8 can be shown to be a function 
both of the length to maturity n and of R(x, #) (as well as possibly future short rates). How- 
ever, the dependence on x need not be neglected if we deal with a fixed maturity n; and the 
effect of R(n, i) can be shown to be sufficiently small to be neglected to a first approximation 
within the range of variation of R(x, i) prevailing in the period with which we are concerned. 

5 Meiselman [14] and Kessel [9] have also made important contributions in this area, but 
while their work provides impressive support for the expectations model, their approach is not 
directly applicable to our problem. 

8 This hypothesis could also be derived by replacing the notion of a normal level with the 
notion of a normal range (cf., Malkiel {13]). 
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A quite different hypothesis, advanced by James Duesenberry, sug- 
gests that expectations might be extrapolative: “a rise in rates [leading] 
to an expectation of a further rise and vice versa” ([5], p. 318). De 
Leeuw suggests that the recent trend in rates might be approximated by 
the difference between the current rate and some weighted average of 
recent past rates and accordingly expresses the extrapolative hypothesis 
as 


(3) AR; = ae (r: vi >> sR) ; æ: > 0 

fel 
where n should be appreciably smaller than m and the weights, ô;, would 
probably decline rather rapidly. 

Now, as De Leeuw rightly points out, it is quite credible that both 
hypotheses contain an important element of truth—that expectations 
contain both extrapolative and regressive elements. If so, we can com- 
bine the right-hand side of (2) and (3) to obtain 


(4) AR; = — aR: + >> biR + de 
iwl 

where a= (a;—a@2), bi=œwu:— að; with 6; defined to be zero for i>, 
and d=a,(1-v). Since the term in the summation now represents the 
difference of two lag structures, we can no longer expect it to be of a 
simple geometric form. Indeed, if the extrapolative element is at all 
significant (i.e., a is not zero or small compared with œw) we should find 
that initially, since ô; falls faster than p: b; rises (possibly even from 
negative values), reaching a peak in the neighborhood of n and then 
declines back toward zero. 

We are ready now to substitute equation (4) into the basic hypothesis 
(1) which yields 


Ri = r; — paR, + È, BbsRei + Bde + Fe 
t=] 
where r, is used hereafter to denote the short rate R(1, į). As it now 
stands, this equation involves the current long rate on both sides; but 
this can be readily handled by solving the equation for R, obtaining 
finally 


(5) R= An+ $, BRitC+ Fite 
teal 
where 
1 8 : 
A= » B; C= and e is the error term. 








= — b; = 
1+ Ba 1 + Ba 1+ Ba 
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We note that, since 8 and a are supposed to be positive, the coefficient A 
should be positive but distinctly below unity, and that, since the lag 
coefficients, B;, are proportional to the b; of (4), our earlier inferences 
about the b;’s—which define the lag structure—applies equally to the 
Bs. 


TH. Estimation of the Model 


If we disregard for the moment the nondescript supply term F’, 
equation (5) contains only observables and is in principle ready for 
estimation and testing. In so doing, however, we must face two rather 
dificult problems. Since the distributed lag on the previous long rates 
should be quite long and not of the familiar exponentially declining 
type, it poses estimation problems. These De Leeuw solved with an 
ingenious technique that involved estimation of only a small number of 
coefficients rather than a separate coefficient for each lagged value of R 
(an alternative which would undoubtedly lead to severe multicolinearity 
problems). However, since his writing, an alternative, more powerful 
and far more flexible technique for estimating lag structures has been 
developed by Shirley Almon [1] and pursued by Charles Bischoff in 
work currently in progress at the Massachusetts Institute of Technol- 
ogy. This procedure imposes very little a priori restriction on the lag 
structure, requiring merely that it can be approximated by a poly- 
nomial. Since our formulation suggests that the lag distribution should 
rise to a single peak and then fall, we concluded that a fourth degree 
polynomial would be sufficiently flexible to closely reproduce the true 
structure, 

The Almon Interpolation Distribution involves the calculation of 
Lagrangian interpolation polynomials, which are used to weight a 
specified number of past values of the variable whose lag is to be esti- 
mated. These weighted averages, or Almon variables, are then entered in 
the ordinary least squares regression equation. For a fourth degree 
polynomial, five Lagrangian polynomials would be needed to define the 
structure. However, since we have a priori reasons to believe that the 
lag structure will taper off to negligible values at some finite distance in 
the past, we further impose the restriction that the polynomial to be 
estimated should assume a zero value at a finite lag. This allows us to use 
only four Lagrangian polynomials and hence also four Almon variables.” 
The four coefficients estimated for these variables in the regression plus 

7 This is a modification of the procedure which Mrs. Almon followed in her paper on lags 
between capital appropriations and expenditures [1]. She specified that the lag distribution 
began as well as ended with a zero value, and thus only three Almon variables were necessary 
to estimate the fourth degree polynomial. For our purposes the requirement that the poly- 
nomial pass through zero at ¢ plus one seemed to place an unwarranted restriction on the shape 


of the distributed lag. Experiments with several alternative restrictions indicated that a free 
estimation of the head of the distribution yielded more sensible lag structures and closer fits. 
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the a priori specification of the intercept yield the five points neces- 
sary to define a fourth degree polynomial. 

However, before we attempt to apply this technique, we must face 
another difficulty. Equation (5) purports to explain the dependent vari- 
able R; in terms of lagged values of itself. It is well known that in the 
presence of serial correlation of the error term, es such a procedure will 
lead to biased estimates of the coefficients [7]. 

The problem is particularly serious for our present purposes, as it can 
be shown that if, in fact, Operation Twist was successful, then an equa- 
tion of the form (5) estimated by ordinary least squares would very 
likely tend to conceal and understate the true effectiveness. 

One way to handle this difficulty would be to estimate (5) using re- 
cently developed techniques for consistent estimation of equations 
which include a lagged dependent variable. However, we propose an 
alternative approach. As is well known, an equation in the form of (5) 
implies that R, can also be expressed as a function only of 7; and a 
weighted sum of all previous short rates, r+: This result can derived 
by using equation (5) to express R:1 in terms of 71, and R: to 
Rim- and so on, recursively. The final result involves only 7,_;, with 7 
extending indefinitely into the past, but with the coefficients of the far 
removed r;_; approaching zero. Hence, to a first approximation R, can 
be expressed as an average of a finite and reasonably small number of 
lagged values of r: 


(6) R= a+ Bert DS Bari tne 
Ti 


This equation is very similar to (5), from which it differs only because 
the distributed lag on the long rate is replaced by a distributed lag on the 
short rate. This substitution is in essence equivalent to hypothesizing 
that the expected long rate R’ can be approximated as a weighted aver- 
age of past short rates rather than past long rates. This is certainly as 
sensible a hypothesis as De Leeuw’s original. Indeed, it is basically an 
implication of that hypothesis, and conversely. Whether it is more con- 
venient and efficient to approximate the basic model by a long lag on the 
long rate or on the short rate is, in the last analysis, a purely pragmatic 
and empirical issue.!° But even if (6) should fit the data less well than 

8 Such a technique would be similar to that suggested by Liviatan [12]. 

° Ideally, one might wish to estimate an infinite lag on r; Estimation techniques for the 
Pascal-Solow lag distribution [15] now being developed by Robert Hall look to be suitable for 
such a model, but this will have to wait for a later date. It is very unlikely, however, that re- 
fined estimation techniques could substantially alter our conclusions. Incidentally, equation 
(6) can be recognized as simply the first stage of the Liviatan technique as applied to this 
model (see footnote 8 above). 

10 The only statistically significant difference between (5) and (6) lies in the stochastic 


properties of the error term hypothesized for the two models. If (5) holds with nonserially 
correlated error, then (6) will have an error vector which is autoregressive, and conversely. 
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(5), it has two significant advantages: (1) because it does not involve the 
lagged dependent variable, an unbiased estimate of its coefficients can 
be obtained by ordinary regression techniques; and (2) it provides a 
more reliable tool for testing Operation Twist, free of the bias noted 
above. 

The basic hypothesis (6) was estimated using the Almon technique 
described above for the forty quarters spanning the pre-Operation Twist 
period, 1952-I to 1961-IV, with R, defined as the yield on long-term 
government bonds (i.e., due or callable in ten years or later) and r: 
defined as the three-months Treasury bills rate. Since we are particularly 
interested in the behavior of the spread, we have found it convenient to 
subtract 7, from both sides of the equation. This transformation con- 
verts the dependent variable into the spread S,= R:— r, without affecting 
the right-hand side of the equation or its statistical properties except for 
changing the coefficient of r: on the right-hand side from £, to —(1-8,). 

Lags of between two and seven years were tested with the most 
satisfactory results obtained for lags of around four years. The 16- 
quarter lag produced lower standard errors, smaller serial correlation, 
and the most sensible lag structure, although the multiple correlation 
and DW statistics" were not very sensitive to the length of lag, at least 
beyond four years. The result can be summarized as follows, omitting 
for the moment variables besides the short rate: 


16 
(7) Si = 1.239 — 0.6847, +55 Bris 
(0.028) (0.030) i=l 


R? = .975 Se = .093 DW = 1.42 


The expression 


16 
D biR 


i=1 


represents the finite lag. The 16 coefficients of r:—; (the 8,’s) are plotted 
within a band of plus and minus one standard error, in Figure 1.4 

These results are rather striking. The coefficient of r, has the predicted 
sign and order of magnitude, the lag structure has the predicted shape, 
and its initial rising segment provides impressive support for the hy- 
pothesis that expectations involve significant extrapolative as well as the 


u The symbol DW denotes the Durbin-Watson statistic, a measure of the estimated first 
order serial correlation of the residual error [6]. 

12 The actual least squares regression entered four Almon variables, each of which received 
highly significant coefficients. These coefficients were unscrambled to obtain the lag structure 
and its standard error plotted in Figure 1. Because there is no unique way of selecting the 
interpolation polynomials to be used in the estimation of the lag distribution, the presentation 
of these four coefficients was thought not to be as helpful to the reader as the summary statis- 
tics presented. 
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.0239(.0070),  .0136(.0074),  .014(.0056). 

widely recognized regressive elements. The multiple correlation is quite 
high and the standard error remarkably low, less than 10 base points. 
(This, incidentally, is a vast improvement over De Leeuw’s original 
model, which for the same period, even with additional significant vari- 
ables, has a standard error of 34 base points and a DW of .79.) 

There remains to examine whether the small residual error might 
reflect in some measure supply effects, subsumed under F’, in equation 
(5); or more precisely variation in supply conditions for, to some extent, 
the rather large constant term of (7) may already reflect a risk premium 
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resulting from supply effects. Unfortunately, the measurement of 
supply-demand effects poses formidable problems, even if we are pre- 
pared to limit ourselves to variations in supply, on the assumption that 
the demand side is not subject to significant variations. The problem 
arises not only from shortage of data but even more from the statistical 
and conceptual difficulties of separating the total supply from the 
relevant primary supply. For this reason, most authors have ended up 
by measuring supply effects by the composition of the outstanding 
supply of marketable federal debt outside the Federal Reserve and 
Government Trust Accounts. De Leeuw in particular tried to test the 
effect of both the composition and the change in the composition of the 
debt outstanding in each of four maturity classes. He could find no 
evidence that the proportion outstanding in the various classes had any 
effect, but found some evidence that an increase in the proportion of 
both short (less than one year) and intermediate debt (one to five years) 
tended to reduce the spread. 

We have repeated the tests of De Leeuw and others, and we find that 
none of the many debt variables we have tested obtains a significant 
coefficient with the predicted sign.! This is somewhat surprising in light 
of our a priori expectations, but does confirm the findings of most other 
authors. We must conclude that neither the maturity structure of the 
government debt nor changes in the maturity structure exert any sig- 
nificant, lasting or transient, influence on the relation between the two 
rates. This conclusion is supported by lack of positive evidence that 
these variables affect the spread in the generally supposed direction, and 
is reinforced by the consideration that the behavior of the spread can be 
accounted for quite closely without any reference to such variables, 
implying that their effect, if at all present, could be only of a secondary 
order of magnitude. This is not to say, of course, that there are no 
supply-demand effects, but merely that we could find no evidence that 
operations on the government component of the supply have a notice- 
able effect on the term structure as defined. 

Ironically enough, this finding should be a source of relief to the 
authorities concerned with debt management because it turns out that, 

38 Toillustrate, when we add to (7) the two variables that De Leeuw found to have significant 


effects in the predicted direction, namely, the change in the proportion of short-term debt, 
A[Ds/Dr], and the change in the proportion of intermediate debt, A[D1/Dz], we find 


16 
Si = 1.233 — 0.109 + X> Biris +0.98 a [ZE] — 0.97 a[ 4] 
(0.061) (0.040) ‘7 (1.20) T= agy ee 


The variables Ds and Di were calculated with an elaborate averaging technique by the flow- 
of-funds section of the Federal Reserve Board, who generously made them available to us. We 
have also tried using the proportion of short and long debt, the changes in these proportions, 
the average length to maturity of publicly-held debt, and other such variables, and in no case 
were significant supply effects in evidence. This leads us to suspect that the significant co- 
efficients that De Leeuw found in his original studies must be a spurious result. 
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with a very few and fleeting exceptions, the combined result of Federal 
Reserve-Treasury debt management since the last quarter of 1961 was 
to lengthen steadily the maturity of the debt held by the public, revers- 
ing a previous trend. While in the first quarter of 1960 the average 
maturity stood at 4.3 years, the lowest figure on record until that time, 
by the second quarter of 1965 it stood at 5.7 years. Thus, if lengthening 
the maturity had the usually supposed effect of increasing the spread, 
then debt management would have pretty consistently worked toward 
defeating the goal of Operation Twist. 


IV. Testing the Effecis of Operation Twist 


Since equation (7) has sound theoretical underpinnings, as well as 
strong empirical support, it should provide a sensible basis for a test of 
the effectiveness of Operation Twist. To this end we extrapolated this 
equation from the first quarter of 1962 to 1965-II, and the result is 
graphed as a dashed curve in the top panel of Figure 2. It is apparent 
that, through the middle of 1964, there is very little evidence that these 
policies produced an appreciable effect on the term structure. With but a 
couple of exceptions, the error is within ten base points, or less than the 
standard error; beginning with the second quarter of 1962, however, the 
spread is consistently smaller than the computed value and, beginning 
with 1964-IV, the difference becomes impressive, four to six times the 
standard error. Thus the best that could be said on the basis of (7) is 
that the twist policy was slightly to moderately successful. 

Since our results indicate that this success is not attributable to debt 
management by the Treasury or the Federal Reserve, we must consider 
whether the only other major tool applied might be responsible for what 
twisting took place. That was, as we noted, the successive increases in 
the ceiling rates on time deposits under Regulation Q. Particularly note- 
worthy is the fact that the major increases in the ceiling rate came pre- 
cisely at the beginning of 1962 and again in the last quarter of 1964. But 
while the coincidence of dates is suggestive, it is at best circumstantial 
evidence. To put our case on a solid footing, we must specify the mech- 
anism by which an increase in the ceilings on interest payable to savings 
deposits could be expected to affect the spread, and then look for direct 
evidence that this mechanism was actually at work in the period under 
consideration. 

To see what light the Habitat Theory can shed on the nature of the 
mechanism, we note once more that the rather large constant term in 
(7) suggests that during the postwar period the expected return from 
long-term bonds tended to exceed the short rate by a positive premium. 
According to the Habitat model the prevalence of such a positive pre- 
mium would indicate a systematic tendency for the primary supply of 
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funds to exceed the primary demand in the short market and to fall 
short of the primary demand in the long market. We have further seen 
that under these conditions the size of the premium on longs would 
depend, among other things, on the “facilities for effective arbitrage 
operations.” In particular, we should expect that any significant im- 
pediment to arbitrage, such as a curtailment of the ability of a certain 
class of would-be arbitrageurs to attract short-term funds with a rate as 
high as they would otherwise be prepared to pay, would tend to raise the 
premium. Among such potential arbitrageurs one presumably would 
include commercial banks, hence the Regulation Q ceiling on time de- 
posit rates (if sufficiently low to be effective) would be a force creating an 
artificially large premium. Thus, we would presume that increases in the 
ceiling rate would tend to reduce the spread by allowing banks to 
arbitrage away part of this premium. 

This theoretical formulation suggests that to measure the effect of 
Regulation Q we need to introduce a variable which (1) should treat the 
successive lifting of the ceilings, not as positive forces contributing to 
twist, but rather as the removal of an interference with normal arbitrage 
operations; and (2) should play the largest role when other short-term 
rates are very close to or above ceiling; while it should cease to have 
effect once the ceiling is sufficiently above these rates. Beyond that level, 
changes in the ceiling should no longer affect the spread. Thus we define 
a variable, Q, as follows: 


Qi = ri — (qe — a) jf positive, zero otherwise 


where gq: is the ceiling rate under Regulation Q and (r7,-+a) is a threshold 
level such that any higher ceiling would be irrelevant at time ż. Just how 
high the gap, a, should be is hard to guess a priori, and depends in a 
large measure upon what rate is used for 7;. Since we are dealing with the 
market for government securities it seems sensible to use the treasury 
bills rate itself for r,, For a we assumed somewhat arbitrarily a value of 
one hundred base points." 

When we fit our regression model, including the variable Q, for the 
entire period from 1952 to mid-1965, we find that the coefficient of the 
variable Q has the expected positive sign, although it is on the border- 
line of statistical significance. It is also rather small, as it implies that 
when r, equals the ceiling, the premium is only ten base points higher 
than it would be in the absence of an effective ceiling. The marginal 

“ We use the ceiling rate g: rather than the average rate actually offered by banks because 
q: is the policy variable whose effect we wish to estimate. See also footnote 15. 

16 Nearly identical results are obtained if Q is entered with a one-quarter lag, raising the 
possibility that a short distributed lag on Q might improve the results, although we have not 


investigated this approach. It was also found that if the threshold level, a, was chosen to be 
50 base points rather than 100, the same qualitative results were obtained. 
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statistical significance and the small magnitude of the coefficient esti- 
mated for Q raises the possibility that other events in the period after 1961 
are causing a spurious effect. One such major development, and one that 
could have affected the ability of commercial banks to attract short- 
term funds, was the introduction in 1961 of negotiable Time Certificates 
of Deposit (CD’s). To be sure, the spectacular growth of this instrument 
after 1962 could not have occurred had not the ceiling been raised that 
year, so that banks could offer CD’s at rates competitive with other 
short-term instruments. Nonetheless, the CD must be regarded as a 
true financial innovation which could have enhanced the capacity of 
banks to arbitrage even if Regulation Q had never existed. 

To test the effect, if any, of this innovation, one could rely on the 
dummy variable technique, adding to (7) a variable taking the value one 
after 1962 and zero everywhere else. This would allow the constant term 
of the equation (which is a measure of the risk premium) to assume two 
values: one value for pre-1962 and a second, lower value (the sum of the 
constant term and the coefficient of the dummy variable) after 1962. 

When we entered into the regression such a dummy—denoted by Z in 
the equation below—its coefficient has the expected negative sign and is 
significant in relation to its standard error: 


16 
(8) Sı = 1.278 — 0.6957 + D> avi; — 0.12421 
(0.064) (0.031) š (0.043) 


R? = 0.964 S, = 0.103 DW = 1.02 


Actual and computed values for this equation are shown in panel 2 of 
Figure 2. 

When Q is added along with Z in a similar regression, the coefficient 
of Q not only loses its statistical significance but actually becomes nega- 
tive. This result is confirmed by rerunning (7) with Q but not Z for the 
period before 1962, thereby excluding the CD years altogether. The 
coefficient of Q is again negative. This outcome suggests that the suc- 
cessive increases in the ceiling contributed to twist solely by permitting 


18 The use of a dummy variable in (8) may appear less than satisfactory, failing to bring 
out the fact that the contribution of the newly introduced CD’s depends on whether the ceil- 
ing rate is sufficiently high to enable banks to offer rates competitive with other short-term 
instruments. With these considerations in mind, we had actually defined the variable Z to 
take (1) the value 1 only when the ceiling q: exceeds r; by at least 50 base points, a gap which 
we assumed to be sufficiently large to give banks the needed elbow room; (2) the value zero 
when r; equals the ceiling, by which time banks would likely lose nearly all power of attracting 
CD funds; and (3) to decrease linearly between these limits as (¢,—r,) shrinks from 50 base 
points to zero. As it turns out, however, from 1962 to 1965-II the ceiling was consistently kept 
at least 50 base points above rę. (Note in this connection that for the last quarter of 1964 the 
ceiling was taken as 4.25, a simple average of the 4 percent rate ruling up to November 24 and 
the 4.5 rate ruling thereafter.) Therefore, the variable defined above always has the value 
one, and is undistinguishable from an ordinary dummy. But in extrapolating (8) beyond the 
period of observation, care should be taken if r; gets too close to the ceiling, as it has done 
very recently, 
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the invention of CD’s—for which Operation Twist cannot properly 
claim credit—to exercise its maximum effect, some twelve base points 
according to the estimate of equation (8).!” It should be acknowledged, 
however, that our results do not effectively enable us to ascertain 
whether the coefficient of the dummy variable Z measures just the effect 
of CD’s, as intended, or whether it also picks up other, yet unspecified 
effects of Operation Twist, including possibly psychological effects 
modifying expectations. 

In concluding, we wish to emphasize that the results we have reported 
represent but the preliminary findings of a continuing study of the de- 
terminants of the maturity structure of interest rates. We can indicate, 
however, that these results are broadly supported by a similar study of 
the behavior of the spread in the corporate market between the yield on 
Aaa rated bonds and the commercial paper rate, both for the postwar 
period and for the longer span beginning with the inception of the 
Federal Reserve System. At this stage we feel that the following conclu- 
sions can be advanced with considerable confidence. 

1. The expectation model can account remarkably well for the rela- 
tion between short- and long-term rates in the United States. Further- 
more, the prevailing expectations of long-term rates involve a blending 
of extrapolation of very recent changes and regression toward a long- 
term normal level. 

2. There is no evidence that the maturity structure of the federal 
debt, or changes in this structure, exert a significant, lasting or transient, 
influence on the relation between the two rates. 

3. The spread between long and short rates in the government market 
since the inception of Operation Twist was on the average some twelve 
base points below what one might infer from the pre-Operation Twist 
relation. This discrepancy seems to be largely attributable to the suc- 
cessive increase in the ceiling rate under Regulation Q which enabled the 
newly invented CD’s to exercise their maximum influence. 

4, Any effects, direct or indirect, of Operation Twist in narrowing the 
spread which further study might establish, are most unlikely to exceed 
some ten to twenty base points—a reduction that can be considered 
moderate at best. 

11! Note that if Z is interpreted along the lines of footnote 16, then for the initial period 
1962-I to 1963-II when 7; remained below the old ceiling rate of 3 percent, the introduction 
of CD’s would have contributed some to the closing of the spread even if the ceiling had not 
been raised. Thus for this initial span the contribution of the increase in ceiling as such must 


be estimated at somewhat less than 12 points, although how much less it is not really possible 
to say with confidence. 
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DISCUSSION 


Warren L. SmirH: Many of the innovations in banking so ably discussed by 
Meigs—including the underwriting of state and local government security 
issues, the expanded activities in connection with the management of private 
pension funds, and the development of new techniques of business financing— 
have as their main result an increase in competition in some financial markets 
and in all probability an increase in the efficiency of capital allocation. No 
doubt they will have some effects on the functioning of monetary policy, but 
these effects are probably limited, and, in any case, I find them difficult to 
evaluate. 

The innovations that do appear to have important and discernible implica- 
tions for monetary policy are the new techniques that commercial banks have 
developed as a means of attracting funds: the negotiable time certificate of 
deposit and, more recently, the new promissory note. Prior to the development 
of these instruments, I was inclined to doubt the importance of nonbank 
financial intermediaries—in which category I include the time-deposit-related 
activities of commercial banks—as a factor influencing the effectiveness of 
countercyclical monetary policy. Systematic two-way interest-induced substi- 
tution between demand deposits and time deposits seemed to me to be proba- 
bly of little importance when the vast bulk of time deposits was held by 
households, and the empirical evidence appeared to support my position. 

However, the rise of the CD and the associated attraction of more sophisti- 
cated investors—especially corporations—into the market for time deposits 
has caused me to revise my views somewhat concerning the impact of substi- 
tutions involving time deposits on the effectiveness of monetary policy. The im- 
portant substitution in this new setting, however, seems to be not between 
time deposits and demand deposits but between time deposits and securities. 
When market interest rates on short-term debt instruments rise in relation to 
interest rates on time deposits—which may be rigid or relatively sticky due to 
the existence of Regulation Q ceilings or for other reasons—the new sophisti- 
cated holders will tend to switch from time deposits into securities. If X dollars 
are switched in this way, the immediate effects are (1) to increase the demand 
for securities by X dollars and (2) to increase the stock of demand deposits by 
X dollars (as investors convert time deposits into demand deposits which they 
use to buy securities). If the reserve requirement for demand deposits is rg and 
that for time deposits is rų, this operation will reduce the excess reserves of the 
banking system by (ra — 7:)X and (disregarding cash drain) force the bank- 
ing system to contract its loans and invesments and the supply of demand 
deposits by (ra — 7:)X/ra. Thus, the net increase in the demand for securities 
(AS) and in the supply of demand deposits (AM) will be X — (ra — 74) X/ra, 
which reduces to 


r 


AS = AM = — X. 
Ta 
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At present levels of reserve requirements for member banks of 4 percent for 
time deposits and about 15 percent for demand deposits, a shift of $1 million 
from time deposits to securities would increase the net demand for securities 
and the supply of demand deposits by about $267,000. The effect is to reduce 
the amount by which a given volume of open market sales of securities by the 
Federal Reserve will (1) reduce the money supply and (2) raise the level of 
interest rates.t If security rates move substantially relative to rates on time 
deposits and if investors are sensitive to these rate movements, the effects can 
be substantial. 

In several important respects, the implications of interest-induced substitu- 
tion between time deposits and securities are quite different from those of the 
direct substitution between time deposits and demand deposits that was em- 
phasized in the earlier discussion of financial intermediaries. For example, the 
impact of substitution between time deposits and demand deposits on the 
effectiveness of monetary policy would be minimized if interest rates on time 
deposits were not permitted to fluctuate and if the reserve requirements on the 
two types of desposits were equalized so that substitutions between them would 
not affect the banking system’s demand for loans and securities. Thus, under 
these conditions the existence of effective ceiling rates on time deposits under 
Regulation Q would be likely to strengthen anti-inflationary monetary policy. 
However, if the dominant substitution is between time deposits and securities, 
the strength of monetary policy will be increased by the removal of all impedi- 
ments to fluctuations of time-deposit interest rates and by the complete elimi- 
nation of reserve requirements on time deposits. 

If the rise of the CD and related developments have made substitution be- 
tween time deposits and securities a more important phenomenon than substi- 
tution between demand deposits and time deposits, as I believe to be the case, 
some strengthening of monetary policy might be achieved by the adoption of 
two reforms: (1) removal of the ceiling rates applicable to time deposits 
under Regulation Q, and (2) elimination of reserve requirements for time 
deposits.? 

The phenomenon of interest-induced substitution between time deposits and 
securities has the effect of making the money supply function interest elastic. 
It is now generally recognized that banks adjust their borrowings from the 
Federal Reserve and their holdings of excess reserves to changes in short-term 


The substitution effect that is discussed in isolation here is developed in the context 
of a model of the relevant financial markets in my paper entitled, “Time Deposits, Free 
Reserves, and Monetary Policy,” which is scheduled for publication in the near future. 
The conclusions presented above are found to hold true within this more complete 
framework. 

2%t should be noted, however, that if substitution between demand deposits and time 
deposits is more important than substitution between time deposits and securities, the 
optimal arrangement from the standpoint of strengthening monetary policy would be 
to retain the Regulation Q ceilings and make reserve requirements for time deposits the 
same as for demand deposits. The general principle is that if time deposits are regarded 
by investors as closer substitutes for securities than for demand deposits, they should be 
made as similar to securities as possible; on the other hand if they are regarded as 
closer substitutes for demand deposits than for securities, they should be made as similar 
to demand deposits as possible. 
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market interest rates relative to the Federal Reserve discount rate. These ad- 
justments add another element of interest-elasticity to the money supply func- 
tion. A third reform, under which the discount rate would be set substantially 
—perhaps 1 percentage point—above the Treasury bill rate and adjusted each 
week to maintain this differential, should eliminate most of these interest-in- 
duced responses of member-bank borrowing and excess reserves. The com- 
bined result of the three proposed reforms should be to reduce substantially 
the interest-elasticity of the money supply function. The effect on the potency 
of monetary policy would be precisely the same as would be produced by a 
reduction of the interest-elasticity of the demand for money. 

The paper by Modigliani and Sutch is an important contribution to the re- 
search that is now in progress on the determinants of the term structure of in- 
terest rates. I have only one comment to make concerning it. While I have al- 
ways believed that expectations are the major factor shaping the term struc- 
ture, I find it difficult to believe that debt management is without significant 
influence. One reason why the effects of debt management may be difficult to de- 
tect is that the Treasury itself is influenced by the interest rate structure in 
the conduct of its debt-management operations. To illustrate the problem, 
suppose the treasury were to conduct an orthodox countercyclical debt-man- 
agement policy. This would mean that the issuance of short-term debt would 
be emphasized in recessions when interest rates were relatively low and the 
differential between short- and long-term rates was large. The result would be 
an apparent association between shortening of debt maturities and widening 
of rate differentials even though the response of the market to the Treasury’s 
action was such as to make the differential smaller than it would have been 
had the action not been taken. While no such simple hypothesis as this could 
adequately characterize the Treasury’s approach to debt management, it 
seems clear that there is a serious identification problem here, which may 
make it impossible to determine the effect of debt management on the rate 
structure without incorporating into the model a description of the behavior of 
the Treasury itself. 


ALBERT R, Kocu: In his paper, Governor Mitchell has sketched in some of 
the likely economic effects of the technological revolution that is gathering 
momentum in the banking system, particularly with reference to the payments 
mechanism and banking structure. If anything, I suspect his predicton of a 
sharp drop in demand balances is under- rather than overestimated. This 
means that for banks to continue to grow and to provide facilities in the same 
magnitude as now, they must become even more important financial inter- 
mediaries for savings. This means, in turn, that the pace of bank credit expan- 
sion per se will become a less and less significant indicator of the contribution 
of monetary policy to either inflation or deflation. 

The increased importance of commercial banks as financial intermediaries 
has, of course, been developing now for some years, not only for technological 
reasons, It has been reflected in innovation in the development of new savings 
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instruments and has opened up new opportunities for longer-term bank lend- 
ing and investing. 

One final point that Governor Mitchell properly recognizes is the validation 
problem in a payments system such as he envisages. He suggests the possibili- 
ty of the use of voice “fingerprinting.” But such verification, say from San 
Francisco to New York, would not likely be cheap even allowing for the fact 
that further technological development will occur in the communications indus- 
try as well as in banking. And what if the chap involved had a cold? 

This final point also raises the all-important question of the likely costs of 
automation in banking. There will be plenty of jobs for economists comparing 
costs and benefits of new ways of performing services as the brave new world 
of finance unfolds. 

Let me turn now to James Meigs’s paper on recent innovations in the func- 
tioning of banks. I shall focus my remarks on the last half of Meigs’s paper 
where he addresses himself to three important questions: (1) Have longer ma- 
turities of bank assets and the growing dependence upon time deposits made 
the banking system less stable? (2) Have bank innovations loosened the links 
between central bank actions and the money supply? (3) Have bank innova- 
tons loosened the links connecting money supply with income and prices? 

With Meigs’s answer to the first question I have little to add. I have been 
struck, as he has, by the increasing tendency of banks to pay more and more 
for shorter and shorter-term funds and to invest such funds in longer and 
longer-term assets. 

The bank regulatory agencies have played an important part in this move- 
ment. To slow up the flow of short-term capital abroad and at the same time 
to continue to stimulate domestic investment, they have not only given banks 
the opportunity to borrow short and lend long, but have urged them to do so. 

The bank supervisory agencies should concern themselves much more with 
the liquidity surveillance of banks. In particular, they should know much 
more than they currently do about the liquidity and quality of the various 
kinds of bank assets and about the likely liquidity requirements of the 
different types of bank deposits and other liabilities. 

I should like to comment on Meigs’s last two questions jointly. His sum- 
mary answers to them are: (1) that the relationship between central bank ac- 
tions and the money stock is a fairly stable function if one takes into account 
a sufficiently large number of variables; and (2) that the links between the 
money stock and income and prices are also relatively stable at some 
definition of money. 

I do not disagree with Meigs’s first conclusion. The Federal Reserve can 
influence the stock of money, and the relationship between the stock of money 
and the monetary policy instrument variables is reasonably determinate, How- 
ever, I feel it is much more appropriate to consider the money stock as an en- 
dogenous variable of the system, for movements in it can be a highly mislead- 
ing indicator of the existing degree of monetary restraint or ease. 

As for Meigs’s second conclusion, this poses the familiar Gurley-Shaw ques- 
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tion, raised again by Messrs. Gramley and Chase in an article in the October 
Federal Reserve Bulletin; namely, has the development of new types of bank 
liabilities affected both the guides to Federal Reserve policy and the likely 
effectiveness of such policy. 

As for policy guides, unfortunately it is not enough to agree in principle on 
a matter such as the relationship between the quantity of money and income. 
The problem is to ferret out the rationale for the relationship. This can be 
done only by spelling out in detail the response of spending and investing de- 
cisions to changes in monetary policy that alter, among other things, the 
money stock. 

As Meigs notes, the control characteristics of the system have no doubt 
changed as a result of recent banking innovations. That is precisely the prob- 
lem that puts us in our present quandary. 

We need much more information about the behavioral aspects of the owner- 
ship and use of money if we are to find money stock-income relationships that 
are helpful for policy purposes. In this connection, we at the Federal Reserve 
have been culpable for not having pushed ahead more aggressively to collect 
more comprehensive and meaningful information on deposit ownership and 
use, but I am happy to report we plan to do so again, hopefully in the not too 
distant future. 

As for the effectiveness of Federal Reserve policy under this new set of 
bank liabilities, I suspect that the Federal Reserve can get more “bang from 
its open market buck” now than it could earlier. I need only mention the bind 
that banks were getting into this fall before the Federal Reserve raised the 
maximum ceiling rates payable on certain time deposits. 

Finally, let me turn briefly to the Modigliani-Sutch paper. I am quite sym- 
pathetic with the authors’ conclusion that much of the decline in the spread 
between short- and long-term interest rates that has occurred over the course 
of the current long economic expansion can be explained by normal cyclical 
factors rather than by Operation Twist, defined to include Treasury man- 
agement of the maturity structure of the government debt and the raising of 
maximum rates payable by commercial banks on their time and savings 
deposits. 

In the case of Treasury debt management, however, I wonder whether the 
minimum effects of recent debt lengthening on the interest rate structure were 
not, in part at least, a reflection of the innovation of the advanced refunding 
technique. Were the Treasury to have achieved as much debt lengthening 
through the cash sale of long-term securities, the effects on the term structure 
of rates would no doubt have been much more pronounced. 

As for the effects of the increases in Regulation Q ceiling rates on the term 
structure of interest rates, they have had important temporary if not perma- 
nent effects. To cite one example, in the first half of 1962, the course of long- 
term rates, particularly those on municipal securities, did seem to be 
significantly affected by the raising of Q ceilings at the beginning of the year 
and the subsequent sharp rise in the time and savings deposits of banks. 

My final comment concerns the authors’ conclusions that the spread be- 
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tween short- and long-term rates depends essentially on expectations regarding 
future rates, which in turn depend mainly on weighted averages of past inter- 
est rates or of past changes in such rates. In deciding whether interest rates 
will rise, fall, or remain unchanged in the months ahead, can banks, security 
dealers, and other investors do no better than look back at the past and make 
some simple extrapolation of it? Are not the future courses of business activi- 
ty, credit demands, and monetary policy likely to be important factors in the 
formation of interest rate expectations? Yet the Modigliani-Sutch approach 
pays no explicit attention to such factors. One wonders whether the past inter- 
est rate variables are “standing in” for some of these other influences. If so, 
one wonders whether the Modigliani-Sutch equations will hold up as well in 
the future as they have in the past. 

An implication of the sole reliance on expectational variables in the making 
of investment decisions is that at some structure of rates—a structure which 
just compensates for expected capital gains or losses and liquidity needs—se- 
curities of all maturities are very close substitutes for all investors. The facts 
that regardless of rate spreads insurance companies hold almost entirely long- 
term securities, business corporations concentrate on the short end, and banks 
specialize in the short- and intermediate-term range seem difficult to reconcile 
with this implication. In any case, the Modigliani-Sutch position would be 
much more convincing if an examination of portfolios disaggregated by type 
of institution confirmed the hypothesis that even within some narrow portion 
of the security spectrum these institutions were sensitive to the rate structure 
in adjusting their portfolios. 


Burton G. MALKIEL: Dr. Meigs raises the interesting question of whether 
or not the recent innovations in banking may, in some sense, have made the 
banking system less stable. He emphasizes, in particular, the potentially mer- 
curial qualities of the new certificates of deposit. If market rates were to rise 
above the ceiling rates imposed under Regulation Q, a massive shift out of 
CD’s into other money market instruments could occur. Meigs further notes 
that the changes in the relationship between market interest rates and ceiling 
rates during recent periods have tended to shorten the maturity distribution of 
the CD’s issued. For the present, at least, Regulation Q poses no difficulty on 
either count. The current 514 percent interest rate ceiling affects neither the 
volume nor the maturity composition of the CD’s issued. 

Nevertheless, I believe that the development of the CD does raise addition- 
al troublesome questions. Another effect of the CD has been its contribution 
to an increase in the maturity of bank assets. Before the development of the 
certificate of deposit, banks relied on a secondary reserve of short-term liquid 
assets (typically Treasury bills) to meet any sudden increase in loan demand 
or any large deposit withdrawal. Now commercial bankers feel that there is 
less need for a secondary (or so-called “liquidity”) reserve of short-term liq- 
uid assets. Instead, these bankers rely more heavily on the creation of new lia- 
bilities, namely, the sale of certificates of deposit, than on the sale of short- 
term governments as a source of funds. Thus, the development of the CD has 
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supported a lengthening of the maturity of bank assets. Especially noteworthy 
has been the substantial increase in the granting of term loans and the in- 
creased holdings of intermediate-term tax exempts. 

Even if there were no potential liquidity problem—that is, even if CD’s 
could always be sold to meet any need for funds—these developments in bank 
portfolio management could have disturbing consequences. To the extent that 
a bank simultaneously increases both its short-term interest-bearing liabilities 
and the maturity of its assets. it will tend to increase the variance of its earn- 
ings. For example, if the level of interest rates rises, the increased costs of the 
short-term interest-bearing liabilities will be reflected quickly in the income 
statement, particularly since short rates are more volatile than long rates. On 
the other hand, because the assets tend to be long term, earnings will not in- 
crease correspondingly, and net income will decline. Indeed, the longer the 
maturity of the assets, the larger will tend to be the capital losses that are 
suffered. Needless to say, increases in the variability of its earnings could ulti- 
mately make it more difficult for the bank to market its CD’s. This underlines 
the necessity for distinguishing carefully between owned reserves and bor- 
rowed reserves, a distinction that has become indispensable in discussions con- 
cerning the international monetary system. 

If, in fact, bankers increased the maturity of their assets and decreased the 
maturity of their interest-bearing liabilities specifically to take advantage of 
an expected fall in interest rates, one would be less inclined to question the 
banks’ prudence. Indeed, this is precisely the kind of arbitraging operation 
that economists have relied upon to impose the equilibrium conditions of the 
expectations theory of the term structure of interest rates. In the present case, 
however, as Dr. Meigs has pointed out, the maturity of the CD’s has been 
kept very short by the interest rate ceilings. Moreover, in many cases the 
lengthening of assets was not the result of a conscious attempt to take advan- 
tage of higher holding period yields, but resulted instead from a perceived 
need to invest in a security having a current earnings rate exceeding the rate 
on the CD. 

Compounding these potentially disturbing developments in bank portfolio 
management are the recent changes in the capital structures of commercial 
banks. In recent years, banks have tended to shift from a pure equity capitali- 
zation to a more levered capital structure by issuing new debentures. This 
more levered capital structure also tends to increase the variance of earnings 
and, indeed, to increase the stockholders’ risk of ultimate ruin. The relative 
decline of price earnings multiples for bank stocks is dramatic evidence that 
these factors have not gone unnoticed in the securities „markets. The added 
risk to the stockholders may be compensated for by an increased expected rate 
of return. From the point of view of the monetary authorities, however, the 
increased risk to large depositors is the more important consideration. While it 
is too early to come to a final verdict, I would suggest that these innovations 
are far from an unmixed blessing for the banking system. It seems to me they 
put a greatly increased burden on bank examiners to protect the public inter- 
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est. At the very least, these developments call for more intense theoretical and 
empirical study than they have thus far received. 

The Modigliani and Sutch (M & S) paper concentrates on the important 
question of the effectiveness of Operation Twist in altering the term structure 
of interest rates. Their paper is an important one which, I believe, makes a 
significant contribution to the empirical literature on the subject. M & S first 
formulate an eclectic theoretical model of the term structure that is both sim- 
ple and appealing. Then, following De Leeuw’s sensible approach, they pro- 
ceed to show (1) that changes in the relative supplies of debt instruments 
exert a negligible influence on the rate structure and (2) that expectational 
variables alone account quite closely for term structure relations both before 
and after the period when Operation Twist commenced. Despite my sympathy 
with their basic approach, however, I am not convinced that their useful work 
finally settles the question and that we must conclude that the monetary au- 
thorities are powerless to alter the rate structure. There are two issues I would 
like to raise. 

In the first place, I am not at all surprised that the supply variables them- 
selves did not prove to be significant. One reason for our inability to detect 
the effect of changes in the supply of debt instruments on the rate structure 
may be that there have been only very moderate changes in relative supplies. 
Moreover, the analysis cannot be confined to the federal debt because there 
exist several similar types of securities that are highly substitutable for gov- 
ernments. Indeed, several additional variables on both the supply and demand 
sides of the market are relevant. Finally, there is the problem of the appropri- 
ate classification of the maturity distribution of the debt. While M & S recog- 
nize the difficulties involved, they state that since 1961 the federal debt has 
been lengthened and they suggest that debt-management operations were ac- 
tually perverse. They neglect to point out that the relative supply of very 
short-term securities did increase during the early part of the period. I 
have argued elsewhere that changes in relative supplies of the very short-term 
issues can be expected to have a far greater effect on the rate structure than a 
refunding of ten-year bonds into thirty-year issues. In any event, supporters 
of Twist would argue that the very presence in the market of a buyer with es- 
sentially unlimited resources is likely to exert a psychological impact on the 

“formation of expectations which can be far more important than the actual 
number of dollars committed. Thus, even if the actual changes in the maturity 
composition of the debt effected under Operation Twist were negligible (or 
partly perverse), it is not fair to conclude that the policy was ineffective. 

The second issue J would like to raise is a more fundamental one. Several 
alternative and equally legitimate specifications of the expectations hypothesis 
can be found which fit the data reasonably well during the pre-Twist period. 
With their specification, M & S can also explain the post-Twist observations 
and thus they conclude that the effect of Twist was insignificant. With other 
specifications, however, it can be shown that the underlying structure gener- 
ating the observations has changed in the post-Twist period and that relative 
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interest rates have been altered significantly. Since both types of specifications 
can explain the pre-Twist data, and since there seem to be no compelling rea- 
sons to choose among the models on a priori grounds, it is not possible to ob- 
tain a decisive answer to the policy question at hand. 

Let me illustrate this point with two examples: One is taken from the work 
of Neil Wallace? and the other utilizes my own results, Using quarterly post- 
war data on government yields from 1946 through 1962, Wallace first de- 
veloped parameter estimates for Meiselman’s error-learning equation supple- 
mented by an additional term measuring the effect of changes in the maturity 
composition of the federal debt. He then used these parameter estimates (to- 
gether with 1963 data on one-year spot rates and on the maturity composition 
of the debt) to predict the rates on four-year government bonds during 1963. 
The predictions reveal that the monetary authorities have been far more suc- 
cessful in twisting the rate structure than would have been suggested by the 
regression results. When the rising short-term rates and perverse supply 
changes of 1963 were used to generate predictions of the four-year rate, Wal- 
lace found that the four-year rate was consistently overestimated. For exam- 
ple, the difference between the four-year and one-year rate in September, 
1963, was only 27 basis points. The regression results predicted a difference of 
about 59 basis points. Wallace’s results suggest that the policy pronounce- 
ments of the monetary authorities may have altered considerably the market’s 
expectations.” 

My own empirical work also supports the possibility of deliberate alteration 
of the rate structure. I used a model similar to that of M & S except for two 
differences in specification. First, I used the long rate rather than the short 
rate on the right-hand side of the estimating equation. Second, I employed a 
much longer period of market history and a different weighting procedure to 
form the average of past rates used in the equation. Applying the Chow test to 
the subperiods, January, 1957, to January, 1961 (pre-Twist), and April, 1961, 
to April, 1965 (post-Twist), I was able to reject the hypothesis that the post- 
Twist observations were generated by the same structure as the first set. 

Lest my differences with M & S appear much wider than they are, let me 
conclude on a note of agreement. I strongly support M & S’s suggestion that 
the development of the CD has probably been far more influential in altering 
the term structure of interest rates than was Operation Twist itself. During ` 
the past few years over $16 billion in short-term securities, which are closely 
substitutable for Treasury bills, were added to the supply of short-term in- 
struments. The proceeds from these sales were typically invested in longer- 
term securities, as I previously mentioned in my discussion of Dr. Meigs’s 
paper. Since the new securities bought were often municipals, these operations 
perhaps had a more noticeable effect in reducing the spread between federal 


*Neil Wallace, “The Term Structure of Interest Rates and the Maturity Composition 
of the Federal Debt” (unpublished doctoral dissertation submitted to the Univ. of Chi- 
cago, Dec., 1964), pp. 45-47. 

*Support for this viewpoint may be found in Harry G. Johnson, “Issues in Monetary 
and Fiscal Policies,’ Fed. Res. Bul., Nov., 1964, p. 1410. 
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government and municipal securities. This offers some explanation for the evi- 
dence reported in row 3 of M & S’s Table 1-B. 

I would like to append a few remarks about the effects on bank concentra- 
tion of these financial innovations and the technological advances mentioned 
by Dr. Mitchell, The certificate of deposit has tended to favor large banks 
over smaller banks by enabling the large bank to attract deposits far beyond 
its normal service area. Because of their size and financial reputation, the big- 
ger banks were better able to tap the large national pool of short-term funds. 
Indeed, when CD rates were pressing on the Regulation Q ceiling, the non- 
prime institutions were effectively frozen out of the market because they could 
not sell their notes at the same interest rate as the large banks, In addition, 
because a $1-million CD was the standard unit of trading in the secondary 
market, the market favored the CD’s of large banks who were willing to issue 
the higher denominations. 

In Dr. Mitchell’s fascinating vision of the future, we see that computerizing 
the relationship between the demand depositor and his bank will make it prac- 
ticable and profitable for large banks to extend their present service areas 
even further. There will be no need to have a physical location contiguous to 
the customer-depositor. The major competitive weapon will be an efficiently 
running computer system for customer accounting, billing, and payment for 
personnel and other services. It is hard to imagine that this world of nation- 
wide banking service could be established without great reductions in both the 
actual and the ideal number of banking units. 


x 


PUBLIC FINANCE: PROMOTION OF KNOWLEDGE 
PRODUCTION AND INNOVATION 


TAX TREATMENT OF INDIVIDUAL EXPENDITURES 
FOR EDUCATION AND RESEARCH 


By Ricwarp B. GOODE 
International Monetary Fund 


For economists the tax treatment of education and research is im- 
portant as a determinant of individual tax liability, as a question of 
public policy, and as an application of the concept of human capital. 

In this paper I shall use the word “education” in the restricted sense 
of “schooling” and concern myself with individual expenditures con- 
nected with courses at trade and vocational schools, colleges, and uni- 
versities. By “research” I shall mean individual efforts, other than those 
of students or candidates for university degrees, to contribute to 
knowledge or to discover new or improved products or processes. Thus 
I leave out of account activities such as private study, travel, and at- 
tendance at professional meetings, which perform some of the same 
functions as schooling and research. The tax treatment to be consid- 
ered is exclusively that accorded individuals under the federal income 
tax in the United States. 


Education 


Broadly speaking, the intent of U.S. Treasury regulations appears to 
be to allow deductions against taxable income of educational expendi- 
tures that are costs of maintaining earning capacity but not to allow 
deductions for the cost of creating earning capacity. No provision is 
made for the amortization of educational outlays that create human 
capital. 

The regulations allow deductions for educational expenditures “un- 
dertaken primarily for the purpose of: (1) Maintaining or improving 
skills required by the taxpayer in his employment or other trade or 
business, or (2) Meeting the express requirements of a taxpayer’s em- 
ployer, or the requirements of applicable law or regulations, imposed 
as a condition to the retention by the taxpayer of his salary, status, or 
employment.” Deductions are not allowed for expenditures for educa- 
tion “to meet the minimum requirements for qualification or establish- 
ment in... [a] trade or business or speciality therein. .. .”* While a 


‘US. Treasury Regulations 1.162-5. 
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later promotion or salary increase attributable to the education is not 
an insuperable obstacle to a deduction, advancement must not be the 
primary purpose. 

An illustration given in the official regulations draws an instructive 
contrast between two teachers. A, who is a public school teacher, is re- 
quired by her employer or by law “either to read a list of books or to 
take certain courses” in order to hold her job. She chooses the courses 
and is allowed to deduct her expenses, though she incidentally acquires 
a master’s degree and in consequence a salary increase. B, a graduate 
student and teaching assistant at a university, aspires to become a reg- 
ular faculty member and, as he and the Commissioner of Internal Rev- 
enue both recognize, must obtain a Ph.D. to qualify. B cannot deduct 
expenses incurred in studying for the Ph.D., because he has not yet 
met the minimum requirement for his chosen career. 

Although the present regulations may seem restrictive, they repre- 
sent a great liberalization of previous policies. The regulations were 
adopted in 1958 after a series of court decisions overruling the Trea- 
sury’s denial of deductions for virtually all educational expenses. 

The educational expenditures that are not deductible are character- 
ized by the Treasury Department as “personal expenditures.” Most of 
the illustrations given in the regulations, however, as well as published © 
rulings and court decisions, refer to expenditures that are intended to 
create earning capacity and that could be regarded as capital outlays. 
A sounder conceptual basis for the regulations would have been a 
threefold classification of educational expenditures as (1) maintenance 
costs, (2) capital outlays, and (3) consumption. The Treasury Depart- 
ment might have argued that current deductions are inappropriate for 
capital outlays and that, under the statutes and court decisions, the 
outlays cannot be amortized because the length of life of the intangible 
capital asset and hence the correct amortization period are highly 
uncertain.” This would have had the great merit of clarifying the issues 
and focusing attention on the question whether the Internal Revenue 
Code should be amended. In defense of the Treasury Department it 
may be said that, though the idea of human capital formation through 
education was not unknown in 1958, it had received far less attention 
up to that time than in recent years. 

In order to define net income more accurately for tax purposes, ex- 
penditures for education undertaken to maintain or increase earning 
power should be offset against the income that they generate. This 
would require, in addition to the present deductions for “maintenance” 


2 Bernard Wolfman, “Professors and the ‘Ordinary and Necessary’ Business Expense,” 
Univ. of Pennsylvania Law Rev., June, 1964, pp. 1089-1115. 
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costs, the recognition for tax purposes of the concept of educational 
capital and the introduction of proper amortization or depreciation al- 
lowances for it. The innovation would appear to be consistent with in- 
come tax principles and equity and to be good public policy in view of 
the great contribution that education makes to economic progress. 

Conceptual and practical difficulties would be involved in revising 
the treatment of educational expenditures. Perhaps the most serious 
difficulty would be to distinguish between costs of earning income, in- 
cluding both maintenance and capital costs, and the consumption ele- 
ment of education. Generally, in determining business and professional 
income, an outlay is regarded as a cost if the purpose is to produce in- 
come, even though no direct connection can be traced between the out- 
lay and an income receipt. This principle suggests that it would not be 
necessary to require a showing that income actually resulted from a 
particular educational expenditure in order to support its deduction or 
capitalization but only that the outlay might reasonably have been ex- 
pected to produce income. To minimize subjectivity in the clas- 
sification of educational expenditures, criteria might be established in 
the statutes, regulations, and rulings partly on the basis of statistical 
studies of the relation between education and earnings. 

There is little doubt that attendance at professional schools and at 
trade and vocational schools is motivated primarily by the desire to 
increase earning capacity. The possibility that students may derive di- 
rect satisfactions or cultural values from their studies does not change ` 
the fundamental nature of expenditures for such education any more 
than incidental enjoyment of business or professional activities bars 
the deduction of ordinary and necessary business costs. Graduate 
studies in arts and sciences also seem to be career-oriented in the great ` 
majority of cases. 

The classification of liberal arts studies at the undergraduate level is 
more debatable. There is a strong tradition that regards liberal educa- 
tion as preparation for living rather than for earning and that would 
imply that expenditures for this education should be classified as con- 
sumption. Casual observation and opinion surveys, however, suggest 
that most college students and their parents take a more mercenary 
attitude, and there is good evidence that on the whole college education 
substantially increases earning power. The available studies indicate 
that male students earn a good return even if their college expendi- 
tures are viewed entirely as investment and any consumption element 
ignored.’ For women, the picture is less clear because it is not feasible 
to take account of the nonmonetary earnings of housewives. 


? Gary S. Becker, Human Capital: A Theoretical and Empirical Analysis with Special 
Reference to Education (N.B.E.R., 1964), pp. 69-113. 
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Elsewhere I have suggested that all individual costs of college edu- 
cation as well as costs of vocational and professional education might 
justifiably be considered for tax purposes as costs of earning income.* 
This rule would admittedly err on the side of liberality, since part of 
the expenditures are really consumption. A more conservative ap- 
proach would take in only vocational and professional education. A 
more liberal plan would extend to secondary education. 

The items to be recognized as current or capital costs would include 
expenditures for tuition and fees, books and supplies, and travel. Ordi- 
nary living expenses should not be included since they would have to 
be incurred in any case; any special living expenses should in principle 
be deducted or amortized, but in practice it might be better to exclude 
living expenses because of the difficulty of identifying special expenses. 
Forgone earnings, which are the largest element in private educational 
costs, would not need to be deducted or amortized since they are al- 
ready excluded from taxable income. Educational costs financed by 
taxes and philanthropy would not be covered. 

By analogy with the present treatment of business expenses and de- 
preciable assets, the deduction or amortization allowance should be 
taken against the income of the student even when the expenses are 
met by parents. The expenditures by parents could be treated as gifts 
to their children just as is the cost of physical capital that is gratui- 
tously transferred to children. This is a fundamental point because in 
our society expenditures by a parent for the education of his children 
cannot realistically be viewed as a means of increasing the parent’s in- 
come; hence the rationalization of the deduction as a cost of earning 
income is inapplicable to parents. 

Basically, the distinction between capital outlays and current ex- 
penses for education turns on the question whether new earning capac- 
ity is created or existing capacity is maintained. Though this test can- 
not be rigorously applied, it offers some guidance for income taxation. 
Under a revised tax treatment, the kind of educational expenditures 

' that are deductible under present regulations might continue to be cur- 
rently deducted as maintenance expenses while other eligible expendi- 
tures were capitalized. As an alternative or supplementary standard, 
expenditures might be currently deducted or capitalized depending on 
whether they are small of large relative to income. 

Educational capital in the form of acquired earning capacity is an 
asset that normally lasts throughout a person’s working life. Ac- 
counting principles would suggest that outlays for this capital be 


*“Educational Expenditures and the Income Tax,” in Economics of Higher Education, 
Selma J. Mushkin, ed. (U.S. Department of Health, Education, and Welfare, Office of 
Education, Bul. 1962, No. 5), pp. 281-304, and The Individual Income Tax (Brookings 
Institution, 1964), pp. 82-93. 
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amortized (or the asset depreciated) over the whole expected working 
life; the estimation of this period is less difficult than the ascertain- 
ment of the probable useful life of many assets now subject to amorti- 
zation or depreciation. Provision would have to be made for later ad- 
justment of the original estimate if earnings were prematurely ended 
by death, disability, or obsolescence. A straight-line, declining-balance, 
or other reasonable method might be used. It may be objected that the 
usual formulas would be inappropriate since the economic value of 
education tends to increase rather than decrease until middle age or 
later, as indicated by rising earnings curves for highly educated 
people.® I find this argument unconvincing, for two reasons. First, a 
large part of the increase in earnings with age seems to be due to expe- 
rience or on-the-job training rather than to formal education, Second, 
in my opinion, income tax depreciation or amortization schedules 
should be regarded as a conventional means of spreading capital costs 
over time rather than a measure of the changing market value of an 
asset. 

The timing of allowances, to be sure, is significant. In fact, it could 
be argued that amortization of educational expenditures is unnecessary 
to secure equal treatment of human and physical capital because for- 
gone earnings, which are the major component of educational invest- 
ment, are in effect immediately offset against taxable income. On plau- 
sible assumptions about the discount rate and the marginal tax rate, 
the present value of immediate deductions equal to the amount of for- 
gone earnings exceeds the present value of a series of deferred deduc- 
tions covering total educational costs. But in my judgment this does 
not justify the failure to amortize explicit educational costs. The omis- 
sion of forgone earnings from taxable income is not peculiar to educa- 
tion. Individuals and business managers frequently choose to give up 
immediate income in order to obtain more income later; yet no one 
contends that this creates a tax advantage or calls in question the 
deductibility of ordinary costs of earning the later income. 

Administrative expediency and convenience in compliance strongly 
suggest that the usual amortization period for educational capital 
might be arbitrarily set at ten to twenty years rather than the stu- 
dent’s entire working life. This would also be in accord with the recent 
tendency to accelerate depreciation allowances for physical capital and 
the liberal treatment of research and development costs. 

While a number of other problems would have to be solved in order 
to devise a workable plan, I think that the effort would be well 


5 On earnings, age, and education see Becker, of. cit., pp. 136-52; and T. Paul Schultz, 
The Distribution of Personal Income (U.S. Congress Joint Economic Committee, 88th 
Cong., 2d sess., 1965), pp. 15-23, 43. 
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justified. Provision for the current deduction or amortization of a 
broad range of expenditures for income-increasing education would 
make the income tax more equitable and would eliminate a discrimina- 
tion against a strategically important kind of capital formation. 

In my judgment, however, it would be wrong to expect that this tax 
revision would greatly stimulate education or would have an important 
influence on occupational choice. According to my estimates, amortiza- 
ble costs of college and university education would amount to only 
about one-sixth of total private costs; the remaining five-sixths con- 
sists of forgone earnings. With marginal tax rates of 20 to 25 percent, 
the tax saving due to amortization would amount to only about 3 to 4 
percent of total private costs, and the saving would be spread over 
many years. The significance of amortization would diminish if schol- 
arships became more prevalent or tax rates fell. It would increase if 
loans and higher tuition became more usual or tax rates rose. The 
amortization scheme, in any case, would have the advantage of calling 
attention to the investment aspects of education which have often been 
overlooked or misunderstood. 

The amortization plan differs sharply from the proposals for a de- 
duction or tax credit for parents of college students which have re- 
ceived much public and congressional attention. The deduction or 
credit for parents, as explained above, could not be justified as a 
refinement of the income definition but would have to be defended as a 
subsidy or encouragement of a socially desirable expenditure. As such, 
the allowance for parents should be expected to meet more rigorous 
standards of equity and effectiveness than would the deduction or 
amortization of costs of earning income. In particular, the allowance 
for parents should be compared with larger government expenditures 
for scholarships and student loans. This is true if one accepts a proposi- 
tion that I hold to be basic to a sound income tax, that there is a pre- 
sumption in favor of the deduction of all legitimate costs of producing 
income but a presumption against other deductions and credits. 


Research 


It is now possible for individuals to offset against taxable income 
certain expenditures for scholarly inquiry as well as many outlays for 
applied research. In 1963, the Commissioner of Internal Revenue is- 
sued a ruling that greatly liberalized the treatment of academic 
research.® In connection with this ruling the Commissioner and the 
Department of Justice withdrew their opposition, in a case pending in 
the Court of Appeals, to a deduction claimed by Professor Harold H. 


® Revenue Ruling 63-275, Internal Revenue Bul, Cumulative Bul, 1963-2, 85; see 
also Wolfman, op. cit. 
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Davis, of Pomona College, for travel expenses incurred to visit En- 
gland in order to carry out research for a monograph entitled, A Critical 
Census of Translators and Translations into English from 1475 to 1640. 
Professor Davis was not required by the college to do this particular re- 
search, and since he held a tenure appointment he could not be dis- 
charged for failure to do any research at all. Furthermore, he expected 
no profit from the sale of his book. He claimed the deduction as an “ordi- 
nary and necessary” expense of carrying on his “business,” which in- 
cluded the advancement of knowledge of the literature of the English 
Renaissance. 

The facts of the Davis case indicate significant points in the present 
official attitude toward individual research expenditures. The Internal 
Revenue Service recognizes that research is a normal part of the activ- 
ity of professors, regardless of whether they have any specific contrac- 
tual obligation to do research. There is no distinction in this respect 
between professors with tenure appointments and other faculty mem- 
bers. Deductions may be obtained for expenditures for research in the 
field of a person’s special competence regardless of whether there is a 
direct relation to earning capacity or a profit-seeking intention. Most 
expenditures for eligible research may be currently deducted, but out- 
lays for equipment, books, and other items that last more than one 
year may have to be capitalized and written off through depreciation 
allowances. 

Presumably, other professional persons could claim deductions 
similar to those allowed faculty members if they could prove that it is 
customary for them to carry on individual research as part of their 
work. But this would be possible only for persons who are established 
in a profession or position. Research expenditures made to help one 
enter a profession or get an appointment appear to be subject to the 
same rule as educational expenditures and hence to be neither current- 
ly deductible nor amortizable. If the law were revised to allow amorti- 
zation of the cost of basic professional and vocational education, the 
same treatment should in strict theory be extended to research expen- 
ditures that help one qualify for a profession or a particular job. This 
might not be practical, however, because of the difficulty of verifying 
the purpose of individual research. 

If I may inject a hortatory note, I should like to caution economists 
against the temptation to abuse the discretion that they now enjoy re- 
garding research expenditures. The danger is not so much that the de- 
ductions claimed will be lavish in amount as that doubtful items will 
be classified as research expenditures, This is especially true of travel. 
One should be prepared to prove that the travel was indeed necessary 
for the research. If too many deductions are claimed for field work on 
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the Riviera or the consultation of general libraries in Western Europe, 
stricter controls may be applied by the Treasury Department or Con- 
gress. However, a liberal ruling issued in 1964 allows professors on 
sabbatical leave to deduct expenditures for travel directly related to 
their teaching duties, even though no research is done.” 

Surprising as it may seem, research associated with the preparation 
of a textbook or other writing that promises to yield royalties may be 
less favorably treated than scholarly research offering no reasonable 
expectation of gain. Expenditures related to the income-yielding asset 
may have to be capitalized rather than currently deducted. Application 
of this requirement would seem to be a discrimination against a partic- 
ular kind of research. Although the Internal Revenue Code gives a tax- 
payer the option of currently deducting “research or experimental ex- 
penditures . . . incurred . . . in connection with his trade or business” 
or amortizing them over sixty months (sec. 174), the official regula- 
tions hold that this provision is not applicable to “literary, historical, 
or similar projects.” 

Research and experimental expenditures made in an effort to dis- 
cover new products or processes may be currently deducted only if the 
activities are directly connected with the individual’s trade or business. 
Although a person can have more than one trade or business, not every 
activity engaged in for profit constitutes a trade or business, and a 
part-time inventor is likely to have difficulty in qualifying for the cur- 
rent deduction of research and experimental expenditures.° He can 
capitalize his outlays and, if successful, can amortize them over the 
useful life of his product or patent. If unsuccessful, he may obtain a 
loss deduction when he abandons the project, but can do so only if he 
can prove that the project was a serious venture for gain rather than 
an avocation, which may be hard to do. While these restrictions dis- 
criminate against would-be inventors, they seem justifiable as a safe- 
guard against the deduction of personal expenses associated with put- 
tering and hobbies rather than the production of income. 


Conclusion 


Generally, individual expenditures for education and research that 
are primarily for the maintenance of earning capacity, or the perform- 
ance of the customary duties of one’s position, now receive favorable 
treatment under the U.S. income tax. Subject to limitations that on the 
whole seem reasonable, current deductions are permitted for these ex- 
penditures, including some items that in strict theory are capital out- 


7 Revenue Ruling 64-176, Internal Revenue Bul., Cumulative Bul., 1964-1, 87. 
SUS, Treasury Regulations, 1.174-2(a)(1). 
° John F. Koons, 35 T.C. 1092 (1961). 
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lays. There is some discrimination against those who seek income by 
doing individual research as a sideline, but it would be hard to elimi- 
nate this without opening the way for tax avoidance. 

Educational and research expenditures that are intended to create 
earning capacity, by qualifying for an occupation or position, usually 
cannot be offset against taxable income because the concept of human 
capital has not been recognized in the income tax. The possibility of 
introducing this concept into the Internal Revenue Code by allowing 
the amortization of certain educational expenditures merits further at- 
tention. 


THE TAX TREATMENT OF RESEARCH AND 
INNOVATIVE INVESTMENT 


By Ricard E. SLITOR* 
United States Treasury Department 


Introduction 


The sources of technical progress are threefold: “learning by 
doing,” autonomous technological change, and research and innovative 
activity. The last is the most important in the modern economy. The 
production of new industrial technology and its introduction into the 
market place are, by and large, economic activities. Innovative output, 
like any other, depends on the inputs that go into making it and the 
relevant production functions. The tax system impinges in various 
ways on the costs and rewards which influence this important phase of 
business activity and decision making. 

There is widespread belief that civilian technology can be greatly 
improved by increased federal support of research and development 
for civilian needs. In the words of a congressional observer: 


Though many innovations which are needed to improve the quality of our lives have 
been made by industrial research, in many areas of need privately-financed research has 
not and cannot be expected to be forthcoming. . . . The development of new technology 
may require too much capital investment or involve too great a risk of failure to stimu- 
late private investment; the existing industry may be fragmented in small production 
units unable to generate the capital needed for a research and development program; or 
the new technology, while socially useful, may not be economically saleable at present.” 


Government has many means to promote civilian technology, 
through loans and grants to research institutes, encouragement of 
scientific education, modification of its own practices as a purchaser of 
innovative output, and other programs. The use of tax stimulus devices 
is often advanced as an alternative or supplementary avenue. The 
world being as tax, innovation, and productivity conscious as it is, tax 
policy-makers will be called upon increasingly in coming years to make 
important decisions relating to the extent of structural use of the tax 
system to stimulate, modify, and redirect particular forms of economic 
activity. Industrial research is only one of a number of claimants for 

*The author wishes to express thanks to the many individuals with whom he has 
had occasion to discuss the subject of this paper, including Mr. Gerard M. Brannon, 
Ms Anita Wells, Mr. Martin Cohen, Mr. William L. Hooper, and Professor Edwin S. 

3 See release of November 30, 1965 by the Research and Technical Programs Subcom- 


mittee of the House Committee on Government Operations, containing a statement by 
Representative Henry S, Reuss, Subcommittee Chairman. 
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such assistance. Job training, regional economic development, urban 
renewal; air and water pollution control, conservation, and education 
are examples of others. The competing demands on our economy and 
the reduced margin for error under conditions of high employment call 
for increasing emphasis on the application of modern program analysis 
to the use of tax monies, directly or indirectly, to achieve desired ob- 
jectives. 


Range of Tax Provisions Affecting Research and Innovation 


Provisions affecting research, invention, and innovative investment 
in some pertinent sense cover a wide range of sections of the Internal 
Revenue Code. These include capital gain treatment on patent sales by 
individual inventors and their “angels”; ordinary loss deductions on 
small business stock; business loss carryovers; “conduit” treatment 
for investment companies furnishing capital to development corpora- 
tions; special rules for small business investment companies and their 
shareholders; Subchapter S partnership treatment for closely held 
companies; income averaging; deduction of expenses and losses of 
“amateur” inventors; the tax exemption for scientific organizations; 
the charitable contribution deduction for donations to such institu- 
tions; and many others.? 


Research and Experimental Expenditures 


In view of time and space constraints, this paper concentrates on the 
tax status of research and experimental expenditures. It does not at- 
tempt to delve into the basic economics of innovation and technical 
change, as exemplified by the “embodiment” controversy;* questions 
of optimality in the rate of technological progress; or the relationship 
between business size, market power, diversification on the one hand 
and effective research and innovational activity on the other.* 

While these are topics which bear on the subject of this paper, of 
more immediate relevance are the much discussed questions of the 
sources of invention and innovation and the role of the small-scale in- 
dependent. In this area, the viewpoint underlying this discussion may 

7 All investment is in some sense innovative. The speed of the process of replacement 
and indeed the rate of growth of capital affect the average age of capital facilities, the 
lag in the shaping of facilities to the current technology, and the speed with which 
technical advance is embodied in capital stock. For this reason, the investment credit 
provisions, the depreciation guideline reforms, and the tax rate structure itself all have 
a bearing on the speed of technical advance. 

*In simplest terms, this involves the differing estimates of the effect on economic 
growth and productivity of alternative investment rates due to divergent appraisals of 
the impact of the embodiment of new techniques in capital goods. See E. F. Denison, 
“The Unimportance of the Embodied Question,” A.Z.R., Mar., 1964, pp. 90-94, 


“See Economic Concentration, Hearings before the Subcommittee on Anti-trust and 
Monopoly of the Committee on the Judiciary, U.S. Senate, 89th Cong., ist sess., Part 3. 
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be stated very briefly. The independent is an important originator and 
propagator of new ideas; numerous recent episodes in the history of 
technological innovation attest to this.” As such, he should be encour- 
aged, although his motivation is not primarily pecuniary. However, the 
entire process of technical change, comprising development and com- 
mercial introduction into the market place, for which the tax treatment 
of R and D is most significant, is now largely a matter of corporate- 
scientific, institutionalized teamwork. 

Prior to 1954, the tax law made no specific provision for the re- 
search and experimental expenditures of business. As a practical mat- 
ter, large businesses with continuing research and experimental bud- 
gets were able to deduct most of these expenses currently. However, in 
the case of many small businesses, unable to afford a regular budget 
for research, doubt existed concerning the deductibility of such expen- 
ditures. Moreover, when they were capitalized, there was no assurance 
that they could be amortized over a definite period or that an abandon- 
ment loss could be readily established.’ 

The provisions of section 174 of the Internal Revenue Code adopted 
in 1954 give all business taxpayers the option to deduct such expenses 
currently or to capitalize them and write them off over a period of not 
less than five years. 

The option to expense does not apply, however, to expenditures for 
land or depreciable property used for research. The cost of research 
equipment is recovered through depreciation allowances. Depreciation 
is liberal under the new guideline system,’ and research equipment 
qualifies for the 7 percent investment credit. 

“Research and experimental expenditures” for this purpose means, © 
by regulation, expenditures incurred in connection with the taxpayer’s 
trade or business which represent research in the experimental or labo- 
ratory sense.’ The term includes generally all such costs incident to the 
development of an experimental or pilot model, a plant process, a 
product, a formula, an invention, or similar property, and the improve- 

*See, for example, testimony of Daniel V, De Simone, Director, Office of Invention and 
Innovation, National Bureau of Standards, U.S. Dept. of Com., ibid., pp. 1093-1118. 

noe Annual Report of the Secretary of the Treasury, 1954, Taxation Developments, 
j The guideline revision of 1962, liberalized with respect to the transition and reserve 
ratio test rules earlier this year, shortened guideline lives for machinery and equipment 
on the average about 40 percent below the old Bulletin “F” and roughly 20 percent 
below prior practice, 

3 Federal Income Tax Regulations 1.174-2, Costs of obtaining a patent, such as at- 
torneys’ fees, are included in the definition of research and experimental expenditures. 
On the other hand, the costs of purchased technology, represented by another’s patent, 
model, or process are not included. The latter are treated as capital outlays to be 
amortized over the useful life of the asset acquired, if that is ascertainable. Specifically 


excluded are expenditures for literary, historical, or similar projects, which, if deductible, 
are handled under other provisions of the law. 
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ment of an already existing property of the type mentioned. It ex- 
cludes expenditures such as those for the ordinary testing or inspection 
of materials or products for quality control or for efficiency surveys, 
management studies, consumer surveys, advertising or promotion. 

The section 174 provisions apply not only to research expenditures 
incurred directly by the taxpayer but also those paid or incurred by 
him for research done on his behalf by another person, research orga- 
nization, or institute. For the research contractor, however, research 
costs incurred in performance of a research contract are merely ordi- 
nary business expenses. 

The existing federal income tax treatment of research and experi- 
mental expenditures of industry is thus highly favorable in several re- 
spects: (1) Those expenditures which are in effect successful invest- 
ments create capital assets. As a result of the current expensing, the 
cost of these investments is shared by the government through the tax 
deduction system in the same proportion as the income from these as- 
sets—the fruits of successful research—are taxable. This, of course, is 
the standard formula for virtual neutralization of the income tax on 
investments. (2) The option to expense currently or defer is advanta- 
geous to the new or struggling firm. (3) Unlike many ordinary costs, 
R and D expenditures are excluded from the valuation of inventory, so 
that their deduction is not deferred through capitalization in goods in 
process. 


Foreign Experience 


Canadian Approach. Canadian tax law since 1961 has permitted a 
100 percent deduction for capital and current expenditures for scien- 
tific research. This was amended in 1962 to permit corporate taxpayers 
to deduct an additional 50 percent with respect to an increase in ex- 
penditures over a specified base period. Under a 50 percent corporate 
tax rate this was equivalent to a 25 percent tax credit on the incremen- 
tal outlays. 

The Canadian plan was designed to reduce the revenue cost of tax 
stimuli to research by concentrating the bonus allowance on increases, 
cutting down on the waste of extra deductions for research that would 
have been carried out anyway. Early experience seemed to indicate the 
plan was only partially effective in stimulating additional R and D.’ 

°In an address before the Conference on Canadian Industrial Research, Carleton Univ., 
Ottawa, Sept. 2, 1964, the Minister of Industry, C. M. Drury, stated that although 
statistical data were not yet available, preliminary indications were that the 1962 pro- 
vision had induced a 10 percent rise in industrial R and D activity. At the same time, 
he specifically noted the inherent limitations on the tax incentive device in solving de- 
ficiencies in the R and D effort because (1) tax remission does not benefit the young or ` 


rapidly expanding firm not yet in a profit-making position, (2) it does not help the 
small specialty firms (where many of the brightest ideas originate) due to the relatively 
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In the April, 1965, Budget Message of the Finance Minister, it is 
indicated that—optionally effective in 1966 and fully effective in 1967 
—the fixed base is to be converted into a moving average of three 
years, but the incremental feature of the plan is limited to “current” 
expenditures. All capital research expenditures qualify for the tax 
bonus. In lieu of an additional 50 percent deduction, the bonus takes 
the form of an optional 25 percent tax credit or cash grant, making it 
equally available to the nontaxable firm with losses. The administra- 
tion of the plan (with the apparent exception of automatic application 
to R and D expenditures under $50,000 a year) is switched from the 
Department of National Revenue to the Department of Industry, in 
recognition of the special administrative requirements of such selective 
subsidies and the direct conflict between principles of uniform tax ad- 
ministration and selective financial incentives. 

The shift from a fixed base to a moving average reflected dissatis- 
faction with the previous penalties against firms which had performed 
well and rewards for those which had a low research performance in 
the base period. 

Even more strictly than before, the new tax incentives are limited to 
research activity performed in Canada. Canada is confronted with spe- 
cial national problems in the R and D area because of its heavy reli- 
ance on “imported technology” and the drain on its potential research 
talent through migration to the United States. Its policy is tailored to 
special national objectives of developing local research capability and 
reducing dependence on the United States. 

United Kingdom Provisions. British law permits full current write- 
off of research expenditures related to the taxpayer’s trade, including 
ordinary expenses, payments to approved scientific research associa- 
tions, universities, and similar research organizations related to the 
taxpayer’s trade, as well as capital expenditures for laboratories, pilot 
plants, or other equipment, made since November 5, 1962. 

In addition an investment allowance of 30 percent (over and above 
100 percent of cost) is allowed for capital expenditures since Novem- 
ber 5, 1962, on buildings, works, and new plant and machinery. 

The Inland Revenue consults with various government research 
councils in the administration of these provisions. 

Since 30 percent investment allowances plus 10 percent initial allow- 





large volume of business required to support even a minimal R and D effort, and (3) 
to achieve progress in the more speculative areas of technology where risk exceeds nor- 
mal business practice, a “rifle” approach in the form of direct financial assistance is 
likely to be more effective than the “shotgun” method of tax incentives. 

“For a review of the new Canadian treatment, see William R. Latimer, “Scientific 
Research Expenditures,’ Corporate Management Tax Conference, 1965 (Canadian Tax 
Found.), pp. 3-9. 
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ances are available generally on industrial plant and equipment, the 
differential stimulus to research per se under the British rules is 
confined to the excess of the current write-off over the normal depreci- 
ation allowable on the 90 percent of cost remaining after the generally 
applicable 10 percent initial allowance. 

The level of R and D in Britain approaches that of the United 
States in terms of the research ratio (ratio of R and D to GNP). In 
spite of favorable tax allowances, however, the British government 
finances over 60 percent of the national R and D effort—nearly as 
high a proportion as in the United States. Whatever the results of 
their research effort, as such, the British are not satisfied with the rate 
of infusion of results into the market place or the pace of innovative 
investment, modernization, and automation in their basic manufactur- 
ing industries. What is needed seems to be something—perhaps outside 
the tax field—to encourage the big, bold, new step in industrial auto- 
mation and modernization. (Since this paper was presented, the British 
government has announced a general changeover of the investment 
allowance position of their incentive scheme to a system of direct in- 
vestment grants applicable to scientific assets and plant and machinery 
investments generally.) 

The United States R and D Performance. At current levels total R 
and D expenditures in the United States are estimated at roughly $20 
billion or 3 percent of the GNP. Of this total, about $7 billion is for 
research ($2 billion basic, $5 billion applied) and $13 billion for 
development.?? 

Business-financed expenditures for R and D, now about $6 billion a 
year, have doubled during the past decade. 

Government provides about $13 billion or 65 percent of the 1965 
total of R and D funds, primarily for defense, atomic energy, and 
space programs. Government-financed R and D have nearly quadru- 
pled over the past ten years. 

Industry pays for about $500 million or a quarter of the total basic 
research, and the faster rate of growth for basic research compared 
with the R and D total, particularly in the past five years or so, seems 
to be due to support by the federal government, the universities, and 
other nonprofit institutions.** 


“See international comparisons in Basic Research and National Goals, A Report to 
the Committee on Science and Astronautics, U.S. House of Representatives, by the Na- 
tional Academy of Science, Appendix B, pp. 325-334, 

u My own round-number estimates based on data from Reviews of Data on Science 
Resources, National Science Foundation, Washington, D.C., Vol. I, No. 4 (May, 1965). 
8 See Reviews of Data on Science Resources, op. cit., pp. 4 and 8. 
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Spin-off Effects 


While the government effort dominates the R and D total, there is 
some spillover of government research benefits into “adjacent” civilian 
industries and a very high social pay-off from government-sponsored 
research in the field of health. This “spin-off” or “fallout” effect has 
been deprecated by some because of its exiguous impact, variability 
and selectivity among industries. Specific gains for the civilian econo- 
my, such as submarine diesels for railroads or solar cells for portable 
radios, are said to be tiny compared with the sums spent. 

On the other hand, the indirect spin-off effect of government-spon- 
sored research in speeding up the whole pace of technology is some- 
times given high rating. Planning techniques developed by military re- 
search and systems analysis are only beginning to be utilized in in- 
dustrial management. 

Striking advances in research-active or research-benefited industries 
help prompt the idea that rich pay dirt awaits direct encouragement to 
greater R and D effort by other nonresearch-oriented industries. 


Is the Record Satisfactory? 


Focusing on the industrial R and D—the $6 billion supported by 
industry’s own funds for its own commercial purposes—some compe- 
tent authorities maintain that industrial R and D in the United States 
today, on balance and in most fields, has a worldwide advantage and 
can maintain a front rank position with reasonable wisdom on the part 
of industry and government.” 

Others feel that the R and D contribution to technological advance 
should be speeded up or diffused more rapidly in one direction or an- 
other. 

Criticism of existing mechanisms focuses variously on: (1) the abil- 
ity to sustain basic research by industry, (2) the need for more effec- 
tive applied research and development and more dynamic business at- 
titudes toward exploiting known principles, and (3) the concentration 
of research on military objectives and the “starvation” of sectors of 
civilian industry which do not enjoy substantial spillover benefits. 


Rationale for Tax Subsidization Plans 


The basic case for tax credits for R and D follows familiar lines: 
(1) technical advance has accounted for a large fraction of growth and 
* Research, Development, and World Competition,” a speech by Robert L. Hershey, 


Vice President, E. I. du Pont de Nemours and Company before the National Security 
Industrial Association Symposium, Nov. 4, 1965. 
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productivity gains in recent decades; (2) the private rate of return on 
R and D is apparently high” and the social rate of return is still 
higher, indicating underallocation of resources to this activity; (3) the 
disparity between social and private product is due in large part to im- 
perfect appropriability of results, “externalities,”** lack of exclusive 
rights, and inability of the creator to patent, maintain secrecy, or cor- 
ral the spillover of benefits to other firms and industries; yet strength- 
ening of property rights in innovations would not be an optimal solu- 
tion since the social costs of additional utilization of existing technol- 
ogy are negligible; (4) the market mechanism in the R and D area is 
further weakened by risk and uncertainty which discourage even siz- 
able firms from staking large amounts on promising projects; (5) 
economies of scale and the need for pooling risk may prohibit effective 
research for many small- or medium-sized firms below a critical size 
and blunt the competitive spur among the relatively few large firms 
above the critical size classification; a laissez faire approach entails 
the danger of generating R and D monopolies; (6) so-called “grey 
areas” exist which fall between the public and private sectors of the 
economy and offer limited appeal to the profit motive; these include 
air and water pollution control, urban transportation and renewal, 
highway safety, educational technology, and public health; while direct 
government assistance is a prime solution, each area needs to be ap- 
proached pragmatically in terms of a variety of possible techniques, 
including tax devices. 


Some Specific Proposals 


1. Curtis Bill, H. R. 3791 (89th Congress). The Curtis bill would 
allow a 75 percent tax credit (up to 3 percent of tax) in lieu of a deduc- 
tion (which amounts to a 48 percent tax credit under the present cor- 
porate tax rate) for expenditures on basic research, if certified by a 
board of scientists appointed by the President on recommendation of 
the National Science Foundation. It would also allow an optional tax 
credit of 90 percent (up to 4 percent of tax) in lieu of the existing 
deduction for charitable contributions to a scientific or educational 
institution to be spent exclusively for basic research in science. A 
specific publicity requirement is attached to the results of the in-house 
expenditures. 


% See Edwin Mansfield, “Rates of Return from Industrial Research and Development,” 
A.E.R. May, 1965, pp. 310-32. i 

£ For an enlightening review and clarification of “externality” concepts, see James M. 
Buchanan and William Craig Stubblebine, “Externality,” Economica, Nov., 1962, pp. 371- 
84. For an early statement of the economics and policy implications of the “external- 
economy” aspects of basic research, see Richard R, Nelson, “The Simple Economics of 
Basic Scientific Research,” J.P.E., June, 1959, pp. 297-306. 
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Recent justifications of the Curtis proposal have come up with a 
new, somewhat puzzling rationale, not clearly related to its provisions. 
They stress somewhat divergent objectives—presumably with the 90 
percent credit for research contributions in mind: (a) to help little sci- 
ence (the individual investigator who often makes great break- 
throughs); (b) encourage the interdisciplinary team technique charac- 
teristic of operations research; and (c) create financial support for 
venturesome research projects which could not meet the standards nec- 
essary to justify federal government grants.” 

2. Expensing of Research Equipment Outlays. Current expensing 
for tax purposes of business capital expenditures on machinery and 
equipment used in research and development was recommended by 
President Kennedy in his 1963 Tax Message to Congress. 

The 1963 proposal aroused little enthusiasm in the business commu- 
nity; it was not included in the bill reported to the House, nor was it 
considered by the Senate.*® 

3. Tax Credit to Stimulate Industrial Support of Academic Institu- 
tions. A special tax incentive proposal urged by some experts would 
provide a tax credit of, say, 75 percent applicable to funds spent by 
businesses under research agreements with universities. This approach 
is designed both to improve the development of research manpower 
and capabilities of the universities in the civilian industry sector and 
to shift the balance between civilian industry and space or defense 
mission-oriented research, thus producing important innovational 
benefits for industry as a whole. A related objective is to help small 
firms with limited in-house technical resources to support industrial 
research of interest to them. 

To qualify, the research activity would be under the control of the 
university and would conform to criteria already established by uni- 
versities for acceptance and administration of government research 
contracts and grants. The credit would not apply to arrangements as- 
signing proprietary rights to the sponsoring business. The substance of 
the proposal in a sense is therefore to grant a special tax reward for 
industrial research on condition that the findings be in the public do- 
main, 

* Strangely enough, referring to a government which mounts an expedition to the moon 
and explores outer space as well as the oceans and subsurface of the earth, one advocate 

f the Curtis bill has alleged: “The Federal Government will support a Lewis and Clark 
.¥ expedition but not a Columbus. It is increasingly frustrating to be told, ‘Bring back a 
tobacco leaf and an Indian and then, and only then, will we finance the Niña, Pinta, and 
Santa Maria. ” Cong. Record, House, May 11, 1965, p. 9837. 

» Liberalized guideline depreciation, liberalization of the investment credit through 


removal of the basis adjustment rule m 1964, and tax rate reduction in the interim have 
tended to reduce the practical significance of the 1963 expensing proposal. 
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4. General Tax Credit fer All Industrial R and D. Another ap- 
proach argues that, since the distinction between basic and applied re- 
search is essentially arbitrary and basic research is largely outside the 
market arena anyway, tax subsidization via a tax credit should apply 
equally to all industrial R and D. 


Are Tax Stimulants for R and D Desirable? 


Perhaps, having stated the problem and its institutional setting, my 
discussion should end at this point. Without undertaking a systematic 
review of the pros and cons of tax stimulants for R and D, I would 
nevertheless like to highlight some of the relevant considerations. 
First, a few specifics. 

1. Basic Research and the Market Mechanism. The greatest social 
pay-off to an effective stimulus would probably be in the area towards 
the basic end of the research spectrum where market mechanisms are 
least satisfactory. However, it is doubtful that a large number of busi- 
nesses would respond to even a substantial tax stimulus by diverting 
their best people to an area where results are likely to be non-proprie- 
tary. 

2. Definitional Problems. Definitional problems are especially 
difficult with respect to basic research but they permeate the research 
field. The full scope of the practical and conceptual problems which 
would arise under a special credit is not disclosed by the experience 
under the section 174 option which offers little or no inducement to re- 
classify an ordinary expense as research. Tax stimulants would run the 
risk of qualifying all sorts of outlays not remotely resembling what the 
amiable tax dirigist intended, including some already financed directly 
or indirectly by government funds. 

Careful definition and real pinpointing of benefits requires adminis- 
trators who are able to distinguish research when they see it. This may 
call for talents other than those of a revenue agent—a consideration 
which highlights the difficulty in calling upon the tax system to carry 
out a sophisticated program to attain research supply and allocation 
objectives. 

3. Revenue Costs versus Results. Suppose we shirked the problems 
of defining basic research, and allowed a general tax credit on industri- 
al R and D. With company-financed R and D about $6 billion annual. 
ly, a 10 percent credit would lose $600 million revenue and a 25 per-\. 
cent credit $1.5 billion before even an additional dollar of researc’ 
emerged. A 10 percent credit would have to increase the R an“ 
effort by $667 million or about 11 percent in order to match each 
lar of revenue cost with an additional dollar of R and D. A 25 percent 
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credit would require a $2 billion or 3334 percent increase in R and D to 
produce a dollar-for-dollar effect. 

The chances that the marginal inducement of the credit plus the 
cash flow effects would produce additional R and D of an amount 
equal to the revenue concession seem slim. In the case of a general in- 
vestment credit, the cash flow effects of such a concession are in them- 
selves helpful towards achieving higher investment levels. In the case 
of a special form of investment such as R and D, the cash flow effect is 
likely to be scattered and dissipated through leakages or uses unre- 
lated to the special goal. 

Ignorance and uncertainty about the investment function generally 
are impressive, but with respect to the R and D function they are even 
more imposing. Until we know more about the elasticities involved, 
with respect to either reallocation of existing resources or response of 
the basic factor supply, we can only furnish answers by intuition, 
hunch, and prejudice. Economic skills and econometric techniques 
need to be sharpened and focused to give operational answers in these 
areas. 

4. Concentration of Benefits. The redistribution of the tax burden 
under such a credit would follow a predictable pattern. Tax reductions 
would be in proportion to the R and D effort. Major reductions would 
go to those industries and companies (typically large multiproduct 
businesses, already research-oriented) in which R and D is normally a 
major factor in operations. 

The creative little fellow—the dedicated scrounger—the indepen- 
dent, low-cost, garage-based innovator of proverbial fame—obstinate 
and undiscouraged though he may be—would receive little or none of 
this largesse except as he benefited indirectly through a high-bracket 
. “angel.” 

5. Unevenness of Gap Between Private and Social Marginal Prod- 
uct of R and D. The disparity between private and social net gain 
from R and D due to inappropriability and externalities will vary from 
situation to situation and over time. A fixed tax credit, even of gener- 
ous proportion, will fail to close the gap if only a small fraction of the 
value of research can be captured by the individual entrepreneur. 
Where external economies dominate, only something approaching a 
100 percent credit would be effective. In other cases, even a 10 percent 
credit may be a windfall. 


Some General Observations 


Tax subsidization plans for R and D pose four basic questions: 
1. Does the existing tax environment impose artificial barriers to 
research, invention, and novel forms of investment? 
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2. In light of the generally successful record of the free enterprise 
system, how serious are the defects in the market mechanism for con- 
trolling the quantity and allocation of R and D resources and how 
amenable are they to corrective or compensating adjustments in the 
tax system? 

3. Are tax devices more efficient than alternative measures such as 
direct expenditures and other forms of assistance? 

4. How grave is the clash between R and D tax incentives and the 
integrity and workability of the tax structure; and does any case 
which can be developed for the tax incentive override the basic re- 
quirements of equity and administrative economy in the revenue sys- 
tem? 

The case for tax concessions for specific activities is generally 
argued in terms of the merit and urgency of the purpose, which may or 
may not correctly identify the true basic objective. The question of the 
use of the tax device is, however, essentially one of means or 
approaches. 

Assuming a basic need for government intervention, the general case 
for the tax approach as against the direct assistance approach is that it 
avoids red tape, the waste motion of collecting taxes and disbursing 
them back to beneficiaries, the bureaucracy of subsidy administrators 
or worse; that it provides a speedy, semiautomatic access to public 
funds on a matching basis which depends on the credit or deduction 
technique used; that it relies primarily on the decentralized decision 
making of the businessman within the framework of the tax system. 

What is often overlooked is that the tax device does not offer a free 
and easy escape from the practical burdens of the subsidy process: “it 
substitutes tax administrators, tax planners and a tradition of extended 
administrative controversy and litigation.”*® Where certification by a . 
special nontax authority is a condition for special tax treatment, the 
administrative saving via the tax route seems negligible. Anything the 
tax device gains is at the cost of introducing conspicuous tax 
differentials which, however consistent with an economic subsidy ob- 
jective, are difficult to reconcile with the principle of uniformity in the 
sharing of tax burdens. Tax concessions tend to outlive the specific 
conditions which called them into being, to become permanent, and to 
expand. 

The contribution of research is beyond question. Yet the merits of 
further stimulation by tax or other means is far from clear. At one ex- 
treme, there is considerable disenchantment over the commercial pay- 
off of the enormous organized R and D effort, even after allowing for 


» See Bernard Wolfman, “Federal Tax Policy and the Support of Science,” Univ. of 
Pennsylvania Law Rev., Dec., 1965. 
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the time lag with which it yields its benefits. The mystique of the re- 
search center and the computer has its skeptics, who regard much of 
this outlay as a prestige or corporate-image item or at best as an insur- 
ance premium. At the other extreme, one hears of a pending speed-up in 
the pace of innovation, organizational change, and automation in many 
industries which it would seem unnecessary if not unwise to accelerate 
artificially. 


Nontechnical Innovation 


Innovation into the market place is, after all, the ultimate objective. 
Preoccupation with technical research as an object of public policy 
may neglect various other essential aspects of the innovative process, 
including: 

1. Costs of commercialization of new products. These include such 
important items as design engineering, tool manufacturing engineer- 
ing, manufacturing start-up expenses, and marketing start-up cost 
which in many cases apparently account for the bulk of the innovation 
costs. 

2. Marketing and organizational innovations. New forms of mer- 
chandising have affected many service lines ranging from hamburgers 
to insurance. These new ideas have originated outside technical labora- 
tories, 

3. Aesthetic innovations. Matisse and others of the modern French 
school have revolutionized commercial design; yet their contributions 
are nontechnical and virtually autonomous from the economic stand- 
point. 

4. R and D managerial skills. The difference between success and 
failure is often not the merit of the research project itself or the avail- 
ability of R and D funds but the shortage of creative R and D man- 
agement. 


Cost Effectiveness Studies 


Tax solutions are sometimes adopted under the illusion that because 
tax rebates, unlike expenditures, do not show up to be counted in the 
budgetary process, they impose no perceptible burden on society or the 
taxpayers as a whole. This illusion has probably been encouraged by 
long habits of thinking in terms of a less than full employment situa- 
tion, in which additional use of R and D resources may be a kind of 
free good from the social standpoint. In the context of a full employ- 
ment situation, however, a tax stimulus like any other involves diver- 
sion of resources from other uses and the possibility of inflationary 
spinning of wheels with no net increase in the social aggregate of R 
and D effort. 
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Intelligent appraisal of proposed tax concessions as of expenditures 
requires a systematic comparative evaluation of need, cost, benefit, 
and alternatives. The babel of’ expert opinion on our R and D posture 
and how to improve it underscores the need for more exacting analysis. 

The Budget Bureau, at the direction of President Johnson, is now in 
the process of applying to nondefense expenditures and programs the 
cost-effectiveness techniques which have been successfully used in the 
Defense Department. 

As Assistant Secretary Surrey of the Treasury has recently indi- 
cated: “Taxes foregone because of a desire to benefit a particular ac- 
tivity or to induce certain activities are in a real sense, monies spent.””° 
Consistent with the new emphasis on modern methods of systematic pro- 
gram analysis in federal budgeting,” Mr. Surrey has suggested that 
cost-effectiveness studies be applied equally to the analysis of the 
efficacy of the tax approach as compared with the direct expenditures 
approach to achieve desired objectives. 

The cost-effectiveness or systems analysis approach does not imply 
that decisions on tax policy can be routinely computerized or that 
value judgments can be excluded. It does indicate that the tax policy- 
maker will increasingly require the guidance of systematic compara- 
tive analysis of alternatives, in terms of both cost and achievement; 
the explicit formulation of premises and the quantification and docu- 
mentation of conclusions. 

Consistent with the credo of modern science generally, this means 
being hardnosed about the world of tax changes, It means being insis- 
tent on the need to maximize the use of figures and to minimize reli- 
ance on “feel” and intuition. It means being prepared to use all mod- 
ern techniques of calculation and simulation to obtain needed insight 
„ into the operation of the tax laws. 


Conclusion 


This paper avoids taking doctrinaire positions either on the need for 
additional government action to strengthen the national R and D effort 
or on the comparative merit of alternative modes of action. It does 
urge that policy formation in this area needs to rely on the most mod- 
ern and sophisticated techniques, that it must resist both routine nega- 
tivism and the uncritical advocacy of tax incentives which often ra- 
tionalizes drives to minimize taxes by indirection. 

2 Remarks by the Honorable Stanley S. Surrey, Assistant Secretary of the Treasury, at 
the Financial Analysts Federation Conference, Washington, D.C., Oct. 5, 1965. 
z See, for example, Program Budgeting, Program Analysis and the Federal Budget, 


David Novick, ed. (RAND Corp.-sponsored Research Study, 1965); and Charles L, Schultze, 
“Needed: New Approach to Expenditure Evaluation,” Tax Rev., Aug., 1965, pp. 31-34. 
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Particularly in a full employment economy with heavy defense 
costs, the burden of proof is on those who would insert new well-inten- 
tioned gimmicks into the revenue system. It may well be that military 
and space research is a costly and inefficient way of pushing technolog- 
ical advance for the civilian economy;** but rather than making ready 
resort to tax gadgets which may be a still less efficient way of giving 
direct impetus to lagging parts of the civilian R and D sector, our 
main tasks should be: (1) to search out the areas in our economy 
where adequate research is lacking and where government grants, pilot 
research projects, and foundation activity may help effectively and 
(2) to encourage business schools, business organizations, and other 
interested groups to discuss and explore continually the research area 
so as to acquaint business with the essential problems and opportuni- 
ties in this field, give it additional insight into the nature of the public 
policy issues involved, and assist it in making an intelligent allocation 
of its innovative dollars. 

Looming on the horizon are basic developments in the physical and 
life sciences, in the fields of health, high-speed transportation, both 
surface and air, environment control, and many others which will al- 
most certainly result in heavy pressure for direct government support 
Under the circumstances, society may in all prudence wish to keep its 
financial powder dry to meet these demands as they arise. 

= This is reported to be a key conclusion of an unpublished study by experts of the 


Organization for Economic Cooperation and Development. See feature article entitled 
“OECD Sees Space Study Value Limit,” by Bernard D. Nossiter, Washington Post, Dec. 2, 


1965, p. A24, 


THE EFFICIENT ACHIEVEMENT OF RAPID TECHNO- 
LOGICAL PROGRESS: A MAJOR NEW PROBLEM 
IN PUBLIC FINANCE 


By Ricwarp R. NELSON 
The RAND Corporation 


Introduction 


In contrast with the pre-World War II years when the federal gov- 
ernment spent very little on research and development, in 1965 the 
federal government will spend approximately $16 billion on R and D 
—over 20 percent of total federal spending on goods and services.? 
While a small proportion (such as the NSF budget) will be spent on 
research with no clear-cut technological objective, the lion’s share is 
aimed, directly or indirectly, at advancing the technology of a particu- 
lar product field or industry: military aircraft, rocket systems, nuclear 
devices, medicine, agriculture. Furthermore, particularly in defense 
and space R and D, but also in a few other areas, the objective is a 
pace of technological progress seldom achieved in purely private sector 
product fields. While we may search in vain through the economic text- 
books on public finance for an appreciation of the fact, the efficient 
achievement of rapid technological advance now is a major problem of 
public finance.? 

Success in achieving this objective depends on how well the charac- 
teristics of the underlying process—the outputs, inputs, and their rela- 
tionships—are understood. Understanding of these characteristics de- 
termines the decision-maker’s grasp of the range of and limits on the 
meaningful strategies and actions open to him, and his ability to per- 
ceive the implications of choosing one or another. While in broad prin- 
ciple all constrained maximization problems have the same abstract 
form, the nature of the efficient strategies and relevant subdecisions, 
and the criterion which should be used to choose among alternative 
coursés of action can differ sharply from case to case. 

When dealing with allocation and decision problems regarding a 
process with which they are unfamiliar, economists rather naturally 
tend to carry over a view of the decision problems from the area with 
which they are most familiar—production. Economic research on the 

1 National Science Foundation, Federal Funds for Science and Other Scientific Articles, 
Vol. XIII (Government Printing Office, Feb., 1965). 

7¥For an analysis of the objectives of the range of government R and D programs see 


R. R. Nelson, M. J. Peck, and E. M. Kalachek, Technological Advance, Economic Growth, 
and Public Policy (forthcoming). 


232 


PUBLIC FINANCE 233 


special characteristics of the R and D process is still in its infancy, 
and there are still vast areas of ignorance surrounding the process. 
However, research to date suggests that while R and D and production 
do have a number of elements in common, there are certain rather spe- 
cial characteristics of the R and D process that lead to consideration 
of classes of strategies and employment of decision criteria quite 
different from those of the more conventional breed of production 
theory.’ 

In this paper I first shall present a way of looking at the R and D 
process which focuses on certain characteristics which seem to be im- 
portant when major advances are being sought. The discussion will 
necessarily be more of a stylized view of certain loosely defined con- 
cepts and relationships than a formal model with well-defined variables 
and equations; formal models of these facets of the R and D process 
are only beginning to appear. Then I shall present some ideas as to 
certain characteristics of an efficient R and D policy which appear to 
be consistent with, if far from strictly derivable from, the qualitative 
description of the R and D process.* The prescription, as the “model,” 
is crying out for more rigorous formulation and testing, but these 
things are very hard to do. 


Characteristics of the R and D Process 


A Way to Look at an R and D Program. It is useful to think of an 
R and D program as comprising a set of projects, the overall program 
aimed at enhancing the range of products man knows how to produce 
and the ways he knows to produce them in a particular product field, 
and the individual projects chosen to complement each other in adding 
up to the achievement of that objective. Here we will be focusing on R 
and D programs aimed at creating the capability to produce new prod- 
ucts with significant performance advantages over existing ones. 

One can think of the output of the R and D program as being in the 
form of a flow of instructions, each new set of instructions specifying 
inputs and operations to be performed in them, which, when followed, 
will result in a new product of specified attributes. The instructions 
may be thought of as like a cooking recipe (including the steps) or a 
computer program. They are the operational form of new production 
functions. The payoff to the program is the net value (discounted over 
time) of being able to employ these new production functions. 

3 See, for example, R. R. Nelson, “Uncertainty, Prediction, and the Economics of Parallel 
R and D,” Rev. of Econ. and Statis., Nov., 1961, and the papers by B. H. Klein, T. A. 
Marschak, A. W. Marshall, and W. H. Meekling, and R. R. Nelson in The Rate and Di- 
rection of Inventive Activity (University’s N.B.E.R., Princeton, 1962), Nelson, Peck, and 
Kalachek, ibid., T. A. Marschak and J. A. Yaher, “The Sequential Selection of Approaches 
to a Task,” Management Science (forthcoming), T. K. Glennan, “Issues in the Choice of 


Development Policies’ (RAND Corp., Oct., 1965), p. 3153. 
* See the references above. 
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The principal inputs to an R and D program are specialized and 
trained direct labor (in particular scientists and engineers), technical 
and managerial support staff, material and equipment used for experi- 
mentation and the creation of test articles, and various other capital 
items (for example, capital, such as libraries, to facilitate information 
retrieval). The cost of the program is the alternative cost of these re- 
sources, 

It is convenient to think of these resources as being allocated among 
three different kinds of projects. The final output of the program is 
created through “systems” development projects, where the term sys- 
tems refers to the complexes of interdependent components that make 
up the final products in the field under consideration. In addition, some 
resources may be allocated to “component” development projects, aim- 
ing at improving a particular component, but stopping short of build- 
ing that new or improved component into a new or improved system. 
Finally, some resources may be allocated to research projects aimed at 
creating new knowledge that will facilitate systems or component de- 
velopment, but stopping short of utilization of that new knowledge. 
Component development and research produce intermediate products. 
Their payoff is in terms of reducing the expected cost and time, and 
the uncertainties, of systems development projects. 

It should be noted that the division of resources into the three class- 
es of projects is in large part a question of organization, not the 
specific content of what is done. A systems development project can, 
and generally will, involve some work to improve or create new compo- 
nents and some research; a component development project can and 
generally will involve research. However, as I shall argue later, how 
the R and D program is divided into classes of projects is a central 
variable of R and D policy. 

The way the three kinds of projects work together in an overall R 
and D program can be seen by examining the factors that influence ex- 
pected cost and time, and the initial uncertainty, of a systems develop- 
ment project—the kind of project that creates the final output of the 
R and D program. Here it would appear that there are two key fac- 
tors: first, the magnitude of the advance sought over existing prod- 
ucts; second, the stock of components that designers can take as oper- 
ational (or nearly so in that much of the needed R and D already has 
been done) and the stock of knowledge they can bring to bear on the 
design problems." 

When only a modest advance is sought over existing product sys- 
tems, this advance generally can be achieved by modifying only a few 
components and will not involve design problems so new as to be out- 


ë The size and complexity of the system also is an important variable. See Nelson, Peck, 
and Kalachek. But here we are looking at a particular product field with a particular set 
of systems, 
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side the range where strong light is shed by existing experience and 
formal engineering and scientific knowledge. However, if major ad- 
vances in performance over existing products are sought, it becomes 
less likely that changing only a component or two will do the trick and 
less likely that there will be suitable new components (created for 
other purposes) which simply can be purchased from catalogues. Thus, 
in the absence of prior work to create the needed components, there 
simply will be more components to design. It also is less likely that, in 
the absence of prior work to create the relevant knowledge, existing 
knowledge will shed strong light on all the design and development 
problems. This will increase input requirements in part because more 
research will be needed integral to the program to create the knowl- 
edge necessary to solve certain problems, and in part because, despite 
the research, almost inevitably certain things will not work out as ex- 
pected or hoped and a portion of the job will need to be redone, or per- 
haps done many times, before a satisfactory solution is achieved. Thus 
costs tend to rise with the magnitude of the advance sought largely be- 
cause the objective then requires going beyond the capabilities of ex- 
isting components and knowledge. 

It is for this reason that the richness of the available stock of com- 
ponents and the strength and scope of existing knowledge are impor- 
tant variables determining the inputs required to achieve a particular 
advance. These are the variables that determine the ease or difficulty 
of moving significantly from the design of existing products. When the 
catalogue is rich with components that have promising characteristics 
and the scope of knowledge far transcends the details of existing prod- 
ucts, inventor-developers can work with design concepts considerably 
different from existing products without being forced to create new 
components and with considerable ability to predict how the designs 
will work. If the stock of components is sparce and knowledge limited, 
the costs and uncertainties of any major design change are likely to be 
great. It is the expansion and enrichment of this stock of knowledge 
and components that is the contribution of research and component 
development projects. 

Special Characteristics of the R and D Process. In the main line of 
production theory uncertainty plays only a minor role and much of the 
limited treatment that exists aims at reducing a situation with uncer- 
tainty to an equivalent uncertainty-free situation. Almost no role at all 
is played by the phenomenon of learning—either through research or 
through experience. This is reflected in the fact that analysis of the 
time sequencing of inputs tends to concentrate on the role of the inter- 
est rate and not on the role of uncertainty and uncertainty resolution.® 


° There are exceptions. In the management science literature there are several treat- 
ments of the role of uncertainty resolution on scheduling decisions, See, for example, C. 
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Further, in much of production theory it is assumed that one activity 
affects the output of another only through the application of its princi- 
pal output as an input. Yet in R and D uncertainty is a key element of 
the decision-making environment, learning is the essence of the R and 
D process, and external economies are of paramount importance. 

The R and D process involves determining how to do something that 
could not be done before, or at least not so well. In a far-reaching sys- 
tem or component development project there is bound to be consider- 
able uncertainty at the start. There certainly will be uncertainty re- 
garding the time and cost needed to achieve a given broadly defined 
final design, and the performance characteristics of that final design 
also are likely to be subject to considerable uncertainty. In part the 
cost, time, and performance outcome of a development project will be 
- sensitive to the choice of components and the development approach, 
and it may be far from clear in advance (or even after the fact) which 
components and approaches are best. In addition to uncertainties re- 
garding cost and performance outcome, and about the best way to go 
about development, there may be very great uncertainties regarding 
the value of the final product, even if performance and cost objectives 
are met; in part this uncertainty is akin to any demand uncertainty 
but it is highly accentuated in R and D because a radical new product 
often has a large part of its payoff in doing things that were not or 
could not be done before. 

The R and D process essentially is the process through which 
enough of these uncertainties are resolved so that an operational capa- 
bility is achieved. Much of the work involves research and experimen- 
tation to resolve the key technological uncertainties. Naturally, to ex- 
ploit what is learned in the course of research and experimentation re- 
quires that a considerable amount of flexibility be maintained re- 
garding the next round of decisions. Efficient decision making in R and 
D is inherently sequential, and involves both the acquisition of infor- 
mation and the maintenance of decision flexibility to give the informa- 
tion value. 

While much of what needs to be known for a successful development 
project must be learned in the course of that project, earlier discussion 
of input-output relationships points out that today’s research and de- 
velopment builds on the results of yesterday’s research and develop- 
ment. It is not just that today’s R and D adds improvements to yester- 
day’s improvements or builds on yesterday’s components. In addition, 
Holt, F. Modigliani, J. Muth, and H. Simon, Planning Production, Inventories; and Work 
Force (Prentice-Hall, 1960). But there is little in the main-line economic literature, A. C. 
Hart’s work (for example, “Anticipations, Uncertainty, and Dynamic Planning,” J. of Bus., 


Oct., 1940), and some hints by T. C. Koopmans, in his Three Essays on the State of Eco- 
nomic Science, being prominent exceptions. 
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the knowledge created and the design solutions in yesterday’s problems 
often are the key to today’s design and development decision problems. 
A major contribution of today’s R and D is the improvement in the 
ability to make good decisions tomorrow. 


Conjectures About Efficient R and D Policy 


There are many dimensions to the R and D efficiency problem, 
many instruments of policies that can be identified, and many ways 
that the question of alternative “strategies” can be posed. To my 
knowledge no one yet has posed the R and D efficiency problem in 
terms of a formal programming model, except superficially. However, 
the following view of the problem has evolved over the years in the lit- 
erature cited above. 

In the theory of optimal production decision making the two key 
classes of decision are choosing the quantities of different kinds of out- 
put to try to procure and selecting the mix of inputs used to produce 
given outputs. In the conventional formulation these decisions are 
made optimally through the maximization of a payoff function (involv- 
ing both benefits and costs) subject to constraints imposed by 
resource availabilities and the set of relevant production functions. 
While the conventional formulation admits a time sequencing of in- 
puts and outputs, for all practical purposes the full set of decisions 
is made on the basis of the information existing in the initial period. 
In R and D there are similar classes of decision problems—what 
R and D projects to undertake and how best to go about undertaking 
them—and a similar payoff function and set of constraints can be de- 
fined. However, the very great uncertainties regarding both payoffs and 
constraints, the fact that the R and D process inherently involves learn- 
ing, and the fact that today’s R and D contributes to the ability to 
make better R and D decisions tomorrow, suggest that the essence of 
good policy is not making detailed decisions regarding future alloca- 
tions on the basis of present information. This implies that the ex- 
pected benefits from any possible R and D allocation should be viewed 
as involving the creation of knowledge facilitating future choice, as 
well as direct payoff in terms of systems performance. Further, the al- 
ternative costs of undertaking an R and D project at any time should 
be viewed as including consideration that if the same project were ini- 
tiated later both the uncertainties regarding costs and benefits, and the 
expected cost and time of achieving a given performance, are likely to 
be smaller. 

The Role of Conventional Benefit-Cost Calculations. Much has 
been written on the use of benefit-cost calculations—really just simple 
economic analysis—in guiding government decision making. Clearly 
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this kind of analysis can, and has, played a major role in guiding R 
and D decision making.” Alternative R and D projects can be com- 
pared with each other and with the alternative of staying with existing 
systems. Where benefits and costs are not highly uncertain (and 
diffuse), cost-benefit analysis, along the lines of conventional economy 
theory, can go a long way in guiding choice among alternative projects. 

However, conventional cost-benefit analyses have to be modified 
significantly to shed light on the overall size and composition of the R 
and D program when the objective is a rapid pace of technological pro- 
gress in the long run. Here, the contribution of an R and D project to 
the ability to conduct R and D projects in the future, the fact that R 
and D projects can be started tomorrow rather than today, and the 
consequent necessary structuring of the problem is one of sequential 
decision making, must be placed at center stage in the analyses. 

A Central Question: Probing the Technological Frontiers in Systems 
Development, or in Research and Independent Component Develop- 
ments. Looking at the R and D program as a whole and over the long 
run, the central question of R and D policy may be posed: what allo- 
cation of R and D resources today will maximize the net value of the 
expected flow of improved systems over the future (there may be a 
discount rate involved), recognizing that today’s R and D decisions 
will influence the quality of the knowledge base for the same question 
when posed tomorrow and that projects that are not initiated today 
will be open for consideration tomorrow. In part, at least, the opera- 
tional significance of this formulation of the choice problem involves 
two related questions. First, the amount of resources that should be 
allocated to research and component development. Second, the extent 
to which initiation of systems developments should wait upon the es- 
tablishment of a strong base of knowledge and components. 

A considerable portion of the literature cited earlier is aimed at pro- 
posing that it is efficient to allocate a significant share of the R and D 
budget to research and far-reaching component development projects 
to provide greater knowledge and a richer stock of components and, 
except in special circumstances, to limit the reach of systems 
developments.® This belief is based on appraisal of the difficulties that 
almost always have arisen in systems development efforts that reached 
far beyond the capabilities of existing components and knowledge and 
which required major component developments and research programs 
integral to the effort? Very often unforeseen difficulties resulted in 
very major redesigns involving not only the component or subdesign 

"For a discussion of benefit-cost analyses and its role in defense, the classic statement of 
course is C. J. Hitch and R. N. McKean, The Economics of Defense in a Nuclear Age 
(Harvard Univ. Press, 1960). 

8 See Klein (zbid.) and Glennan (ibid.). 


” See Marschak (in the Rate and Direction) and Klein (ibid.), and Marshall and Meck- 
ling (#bid.). 
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problem directly involved, but also other components and aspects of the 
design which were sensitive to the design of the problem component or 
part. Sometimes the entire effort had to be abandoned or resulted in a 
product of dubious value. Undertaking a systems development effort 
when there still are major uncertainties inherently greatly raises the 
costs if anything goes wrong. Thus when the sought-for advance is 
great and there are major uncertainties regarding the details of a good 
system or even what system should be developed, there clearly are 
major advantages in delaying systems development decisions until 
more is known and components are better explored. On the other 
hand, to delay research and component development until a system has 
been decided upon is to lose a principal benefit of this work: to guide 
choices as to what systems to develop and how best to develop them. 
The cases where the successful development of a new component or a 
research finding resulted in sharp appraisal regarding what systems 
were worth developing are legion. 

Together these arguments suggest that a strong research and compo- 
nent development effort not tied to particular systems developments 
may be the key to good systems development choices and to systems 
development efforts which, to reach a given performance objective, do 
not need to stretch so far. While under this strategy many component 
development efforts and many research endeavors will fail, generally 
large systems will not be tied to their fate. 

The Objectives of Research and Independent Component Develop- 
ments: Facilitating Better Systems Choices and Expanding the Range 
of Nonrisky Alternatives. That a large share of the total R and D pro- 
gram will be in projects not tied to a particular systems development 
should not obscure the fact that the payoff from the overall program 
comes from better systems. To a considerable degree, selection of re- 
search and component development projects should be guided by an 
assessment of what systems are likely to be desired in the future, and 
the major technological uncertainties which make choices among alter- 
native future systems and configurations presently risky to make. 
Here, one step removed from the final product, conventional cost- 
benefit analysis can play a major role by attempting to calculate the 
contribution to future systems development of particular new compo- 
nents or knowledge. However, experience suggests that present percep- 
tion of future desired systems is likely to be near-sighted, constrained 
both by limited vision of demands for and payoffs from different sys- 
tems, and by overly conservative judgments as to what is likely to be 
feasible. While in part the portfolio of projects should be selected to 
facilitate future choices and future developments of presently per- 
ceived alternatives, part of the portfolio should aim for expanding the 
vistas of choice tomorrow. 
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In either case, the objective of this work can be viewed as that of 
expanding the set of systems development options which are not sub- 
ject to extremely great risks. Implicit here is a two-stage notion of the 
decision-making mechanism. In the first stage, a rough cut is made 
eliminating a large number of alternatives (say in -consideration of 
dominance by a particular other possible action). In the second stage, 
a finer, more detailed comparative evaluation is made of the remaining 
alternatives. It is clear that in systems development, risk, due to tech- 
nological ignorance, should and does result in a major screening down 
of the alternatives in the first stage. It does this in part because gener- 
ally the decision-maker tends to be a risk-averter (although one might 
argue that the U.S. government or the Department of Defense should 
optimize over a large enough portfolio of projects to provide insur- 
ance). More important, the major reason why technological uncertain- 
ty should and does eliminate many projects from consideration is that 
the expected cost of the research undertaken and errors made in re- 
solving the uncertainty is very great; given these expected learning 
costs, the project simply is not an attractive gamble at the particular 
time in question. The conjectures about efficient R and D strategy 
made in the preceding section can be put this way: in light of the high 
expected learning costs involved in developing systems which will re- 
quire significant research and component development work before 
an operational design is achieved, these projects should generally not be 
entertained; instead research and component development should be 
used to try to assure that at any time there are attractive systems de- 
velopment possibilities that can be based largely on existing or relatively 
certain components and knowledge. 

One important corrolary of this view is that the decision to under- 
take a particular research or component development project need be 
viewed neither as a once-and-for-all decision, nor based on assessment 
of chances of success and the expected net return, if successful. Rath- 
er, in considerable measure the decision to initiate a project can be 
viewed as the decision to explore a possibility, aimed at finding out 
more about the chances of success and the costs and benefits of the 
project, if it were to be completed. With a large portfolio of projects 
and avoidance of having future systems developments hinge on the 
success of any particular one, it may be desirable to run many risky 
projects—projects which, accounting full development cost, may have 
a quite low expected return because the chance of success is small but 
with some chance of very high return—if it is possible for a limited 
expenditure to improve assessment as to whether the project will prove 
a success. 

The Running of Systems Developments: The Importance of Hedg- 
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__ ing. With independent research and component development projects 
carrying a large share of the burden of the risky part of advancing a 
technology, systems development can be relatively conservative. With 
a more rapid rate of advance in knowledge and components, a given 
rate of advance in systems performance can be accomplished with less 
resources engaged in systems developments per se, less uncertainty in 
these projects, and a significantly compressed time span between deci- 
sion to initiate development and the achievement of an operational 
system. 

However, while a strong program of independent research and com- 
ponent development can reduce greatly the risk and reach in the typi- 
cal systems development effort, from time to time pressing systems 
needs will arise that compel a quite ambitious systems development 
effort, and in almost all cases the objective of achieving major ad- 
vances will mean that there is a significant residual element of risk 
surrounding some aspect of the system. Therefore, in systems develop- 
ments there should be strong concern paid to the possibilities of hedg- 
ing against best early guesses proving wrong. Hedging can take a wide 
variety of forms. On the overall systems design side, an attempt can be 
made to design the system as a whole so that there is not too much 
sensitivity to variations in particular components. For components or 
design problems about which there is considerable uncertainty, parallel 
approaches can be undertaken, or a “back-up” project run at a low 
level of effort. The overall project can be scheduled so that the ele- 
ments that both are highly uncertain and on which other design ele- 
ments are sensitive are undertaken first, and decisions delayed on the 
elements that are sensitive to the outcome. 

The foregoing is a presentation of a broad policy philosophy which 
appears roughly consistent with the implications of a very qualitative 
abstract description of the R and D process. It is far from a set of 
specific operationally defined policy implications derived from a for- 
mal and well-tested model. Although certain parts of the analysis can 
be made quite rigorous and formal,” data can be collected and used to 
test certain hypotheses, and some policy conclusions can be system- 
atically derived for certain special cases, this type of formulation and 
testing of the overall model and policy philosophy is just beginning.” 
With efficient R and D policy becoming an increasingly important eco- 
nomic objective, this paper is offered in the hopes that it will stimulate 
members of the profession to join in this much needed work. 

* See R, R. Nelson, “The Economics of Parallel R and D Projects” (ibid.). 

™ Marshall and Meckling (ibid.). 

=T. A. Marschak, B. H. Klein, and T. K. Glennan, Inside R and D (forthcoming), will 


greatly expand the published literature of models and descriptions of the R and D mecha- 
nism. 


DISCUSSION 


Douctas H. Exprince: In discussing federal income tax treatment of R 
and D, the underlying question is whether modifications would be desirable as 
a means of fostering technical progress and stimulating economic growth. 

Slitor’s knowledge and experience with differential federal tax treatment to 
serve economic, social, or political purposes is second to none. He has pro- 
vided a succinct description of current law as it relates to research, develop- 
ment, and innovative activity, and he has hit upon most of the issues. My crit- 
icism is chiefly that he has not hit hard enough. 

If we take it as the business of economists in the area of government policy 
to help society understand the choices, benefits, costs, and risk confronting it, 
I believe we must concede that we have made only meager contributions with 
respect to tax incentive devices. 

More significant advances seem to have been on the expenditure side of the 
budget where cost-effectiveness analysis has been credited with improving 
resource use for defense. Here there has been explicit formulation of quantita- 
tive objectives and systematic search for least cost solutions. The expenditure 
side may also afford hope for technical advance in situations where knowledge 
is mostly qualitative. Nelson has suggested a probing or sequential experimen- 
tal process by which a limited program can be launched in an area where un- 
certainties are great, some results and relevant data can be produced, and the 
experiment then “evaluated by a group who had no connection with the run- 
ning of the program and no interest in it.”? 

These approaches are much less feasible for tax proposals. With expendi- 
tures at least the cost to the government is known, objectives are fairly 
specific, programs are subject to periodic review and are perhaps reversible. 
Tax incentive proposals, in contrast, tend to be vague. Indeed the current ra- 
tionale for tax subsidization as Slitor has summarized it comes to this: techni- 
cal advance accounts for a large fraction of growth and there are some reasons 
to believe that more resources should be allocated to R and D. 

The motivation for further special treatment in this tax area is worthy. Pro- 
ponents want to push out the production possibility curve, and more rapid 
technical advance would help. However, knowledge of how and at what cost 
we can speed technical advance is rather primitive. Many variables are in- 
volved on the input side: the general education and flexibility of the labor 
force, the number and quality of scientists, engineers and managers, the efforts 
devoted to basic and applied research, and innovative investment (which as 
Slitor notes may be taken to be virtually all investment). At what point 
should there be additional tax incentives for greater inputs with the expecta- 


‘Richard R. Nelson, “Aggregate Production Functions and Economic Growth Policy,” 
eras on Research in Income and Wealth, N.B.E.R., Oct., 1965 (publication forth- 
coming). 
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tion of gaining, at lowest revenue and opportunity costs, the greatest outputs 
of technical advance? Those who would manipulate the economy through tax 
devices have differing views. If we add the proposed “Human Investment Act” 
now in the Senate and recently adopted devices to stimulate physical invest- 
ment to Slitor’s examples of proposals to strengthen academic institutions, 
basic research and all industrial R and D, we virtually run the gamut. Tax 
subsidies for everybody could become tax subsidies for nobody. If economic 
stimulus is desired, rate cuts across the board that would increase after-tax 
return for all productive activity might well be preferable. 

Moreover, the effectiveness of differential tax changes in inducing taxpayers 
to use more resources for particular inputs depends on demand functions, 
which are not clearly defined, especially for R and D or for philanthropic con- 
tributions to academic and research institutions. The revenue cost of obtaining 
significant additions of particular inputs depends on supply functions, and the 
less elastic they are the more of the tax break will be reflected in economic 
rents. One’s confidence about the efficacy of special tax treatment should be 
conditioned by his knowledge of these functions. Informative economic re- 
search is being conducted in these areas, but much more is needed. 

Proponents of tax incentives seldom give enough weight to institutional con- 
straints, and Slitor has barely mentioned them. Significant changes in the tax 
law affect millions of people and often in ways that are not anticipated by ac- 
ademic or government economists. Careful review in the legislative process 
avoids mistakes as well as giving hearing to competing pressure groups. The 
congressional tax committees do consider alternatives and attempt to assay 
costs and benefits, many of which are not easily quantified. While they seek 
the advice of economists, they can have only a limited degree of confidence in 
the analyses and estimates that are offered. This is especially true when advice 
from different economists is contradictory. No planner’s scheme is likely to be 
enacted without significant change. In practice tax devices are broad and 
therefore blunt, and they tend to get blunter with time. They are not likely to 
be least cost means of achieving particular ends. 

Recent experience has shown a marked difference between academic sugges- 
tions for a tax credit to be effective only for marginal investment at limited 
revenue cost and the broadly based—or a-share-for-all—type of credit that is 
acceptable to the Congress.? Once enacted, further changes should be ex- 
pected. The investment credit of 1962 was broadened and the revenue loss in- 
creased in 1964. Measures currently in the Congress would further increase 
the availability of the credit in areas restricted in the initial legislation. 

Incentives offered by administrative ruling are subject to similar pressures. 
In 1962 taxpayers were offered shorter depreciable lives for calculating tax lia- 
bility, provided that within the next few years they brought their actual re- 
placement practices in line with the more rapid depreciation claimed. A re- 
serve-ratio test was designed to help measure performance against claims. 

"Cf. James Tobin, “Growth Through Taxation,’ The New Republic, July 25, 1960, p. 


17; the President’s 1961 Tax Message, House Doc. 140, 87th Cong., Ist sess., Apr. 20, 
1961; and Revenue Act of 1962, secs. 169 ff. 
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Business taxpayers evidently approve the more liberal depreciation and dis- 
approve of the test. The Treasury has been forced to give ground in at- 
tempting to apply it, and currently it is questionable whether the test can sur- 
vive. If it does not, taxpayers will have been accorded more liberal allowances 
while much of the desired inducement to rapid replacement and modernization 
will have been lost. 

One of our longest experiences with a tax incentive has been ‘with depletion 
allowances in excess of taxpayers’ investment costs. This tax inducement was 
developed during World War I when there was concern about adequacy of do- 
mestic mineral supplies. It was designed to encourage the prospectors and 
wildcatters who actually discovered mineral deposits. Since then the form of 
the incentive allowance has been modified to percentage depletion and ex- 
tended in every direction. The special treatment is now available to any tax- 
payer with an interest in mineral production—domestic or foreign—including 
royalty recipients, whose tax savings are essentially economic rents, It is 
available not only to producers of oil and metal ores but also to extractors of 
stone, sand, and gravel. Where, as is often the case, the allowance frees from 
income tax half of net income from production, the tax inducement is equally 
strong for producers of oil, coal, copper, or gravel. For many minerals the cal- 
culation of the allowance has come to be based not on income from initial ex- 
traction but on income derived after application of several value-adding pro- 
cesses, 

This experience can hardly be reassuring to those who advocate tax devices 
as nicely discriminating measures for governmental diversion of resources. 
Nor does it suggest that cost effectiveness analysis—the explicit formulation 
of quantitative objectives and systematic search for least cost solutions—will 
soon play a dominant role before congressional tax committees. 

At least lip service continues to be given the effect of special treatment in 
undermining tax equity and in increasing complexity of administration and 
compliance. While these costs are certainly hard to quantify, they deserve at- 
tention in evaluating advantages and disadvantages of incentive proposals. 
Perhaps ‘they are gaining more recognition. There seems to be considerable 
support for Senator Long’s proposal to allow individual taxpayers the chance 
to ignore all of the inducements to conform their affairs in accordance with 
special provisions and to compute their tax on a simple tax base at lower 
rates. 

Still there are many who believe not only that they know how the existing 
market and government allocation of resources can be moved closer to the op- 
timum but also that this can be done effectively and efficiently by manipula- 
tion of the federal tax structure. They deserve to be heard, but as Slitor 
has made clear, they should be expected to carry a heavy and exacting burden 
of proof. 


Martin J. Battey: Mr. Nelson’s paper left the impression that little or no 
government research is on basic science and components, which is far from 
true. In the military field, substantial sums are spent on radar technology, in- 
ertial guidance systems, propulsion systems, and so on for unspecified or mul- 
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tiple future aircraft and missile types. How large are these sums and how can 
we tell whether their share is too small? It is undoubtedly true that in the de- 
velopment of a specific system the military project officer tends to specify pa- 
rameters prematurely, as Nelson suggests, but that says little about the best 
way to manage R and D. Regrettably, his reflections on this topic add little to 
the published work of a decade or so ago at RAND and lack the clarity and 
substance of his own published work in this area. 

Mr. Slitor’s suggestion that Congress and the public should review propos- 
als for tax concessions with at least the same care and skepticism as they do 
expenditure proposals deserves nothing but praise; and, I would add, it is 
about time, too. I suppose that the reason that tax privileges have been 
handed out so freely is that direct grants and subsidies appear in and add to the 
appropriations budget, as visible, vulnerable line items, whereas tax conces- 
sions do not. Hopefully the sophistication and responsibility of public think- 
ing on these matters will in time improve, and Slitor’s paper exerts a push in 
the right direction. 

Although tax privileges have the superficial advantage over direct subsidies 
that they appear easier to administer, fitting as they do into an existing ad- 
ministrative structure, direct subsidies have what to me are decisive advan- 
tages: their relation to their supposed objectives is more readily checked, and 
their proper and uniform administration can be made the (exclusive) mission 
of those who administer them. Their greater exposure to public scrutiny—the 
principal reason they have often been avoided—is a further advantage. Ac- 
cordingly, I would suggest that we consider the British system of an earlier 
era of granting prizes for successful invention and innovation. A possible way 
to do this would be to make licensing of patents compulsory for a nominal fee 
to the user, with a royalty to be paid by the government determined by care- 
fully selected criteria relating to the social value (consumer’s surplus) gener- 
ated by the innovation. If applied carefully, this procedure would resolve the 
problem of resource misallocation associated with exploitation of patented in- 
novations, as well as the problem of appropriate incentives for such innova- 
tion. Proprietary, nonpatentable innovations would not be affected by this 
procedure, but it is implausible that the search for such innovations drives 
significant quantities of investment. 

These points lead directly to Mr. Goode’s paper, in which he suggests a tax 
deduction for out-of-pocket educational expenditures. The logic of this propos- 
al would be irresistible were it not for the existence of substantial direct subsi- 
dies and tax stimuli to education in the present fiscal system. In the case of 
state universities and colleges this subsidy appears explicitly in the form of 
line-item appropriations in state budgets; in the case of private ones, the 
grants are only slightly less obvious, in the form of contract research, NSF 
grants, and so on, (For example, about two-thirds of the current budget ad- 
ministered by the trustees of one outstanding private university consists of 
federal government funds.) Moreover, the deductability of gifts under the es- 
tate tax and individual income tax constitutes a powerful tax stimulus for be- 
quests and gifts to educational and charitable institutions. If our objective is 
tax neutrality between education and other forms of investment, we have al- 
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most certainly erred on the side of favoring education. I can think of no valid 
reason why the present subsidies and tax stimuli to secondary and higher edu- 
cation should be increased. Inasmuch as Mr. Goode based his argument on 
straightforward, sensible, economic reasoning, which I applaud, I invite him 
to reconsider his position. 


WILLIAM CRAIG STUBBLEBINE: By direction, I have the privilege of 
commenting on Richard Goode’s paper. If I have understood his remarks cor- 
rectly, both here and in the citations referred to in his footnote 4, we have 
before us a proposed change in the tax treatment of net income which is so 
well thought out that I am left wondering what, if anything, I could possibly 
say to strengthen his remarks. 

The place to start, I think, is by denying Goode’s contention that “the 
amortization plan differs sharply from the proposals for a deduction or tax 
credit for parents of college students” in that “there is a presumption in favor 
of the deduction of all legitimate costs of producing income but a presumption 
against other deductions and credits.” 

If the proposed change will be trivial, then quite appropriately one might 
accept Goode’s implicit assumption that the definition of income to exclude 
recovery of invested capital has constitutional standing, “Constitutional” is 
used here in its widest sense to connote basic agreement on a principle, rule, or 
decision in terms of which subsequent decisions are made. The amortization of 
educational investment then might be viewed as a technical refinement de- 
signed to bring current practice in line with the constitutional definition. The 
difficulty with this approach is that, if trivial, it really does not matter wheth- 
er the change is or is not made. 

If, on the other hand, the change will induce significant shifts in the vari- 
ables by which outcomes are characterized, it would be naive in the extreme 
to defend the proposal as a technical refinement, Under the circumstances, 
bringing home the fact of discrepancy between current practice and the 
definition must lead to a reopening of debate at the constitutional level. What 
would be the result of such a debate is an open question. It might be a 
modification of current practice with regard to human capital; it might be a 
modification of the income definition to accord with current practice; it might 
even be a modification of the definition such that the recovery of investment 
in physical capital is accorded the same treatment now accorded investment in 
human capital. 

The outcomes referred to may be characterized by several (conceptually) 
measurable variables. The percentage of the adult population educated in in- 
stitutions of higher learning, the social rate of return on (higher) education, 
the rate of change in per capita standard of living, the distribution of income 
or wealth are examples, as are any of a hundred other variables—depending 
upon one’s ingenuity and concern. The variables, in turn, are related, at least 
inferentially, to widely accepted social goals—freedom, efficiency, equity, and 
economic growth—which constitute the “good society.” 

Presumably, constitutional standing was achieved because the outcomes ex- 
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pected under the income definition would be more favorable than those out- 
comes predicted to occur under (all) alternative definitions. Informed choice 
regarding a nontrivial proposal now would involve comparison of outcomes 
believed attainable in the future under all alternative decision-making institu- 
tions. If we have learned anything as economists, it is the folly of attempts to 
evaluate the “goodness” of one alternative in isolation. 

But, surely, these are the same thoughts one would wish to record with re- 
gard to a tax credit or tax deduction proposal for education—or research. 

Now there may be good reasons for doubting the efficacy of the amortiza- 
tion proposal. A complicated tax law would be made even more complicated. 
It would make little sense if the investment benefits to individuals and society 
were offset by the resource costs of compliance and administration. 

Present Treasury regulations, which allow the deductibility of costs of 
maintaining earning capacity, undoubtedly embrace many instances of new 
investment. (In this vein, one might ask whether the young man who is told 
by his college that he must complete the Ph.D. to retain his present position 
as instructor, may deduct his thesis expenses.) Goode has noted that, for most 
students, the tax saving in future years would amount only to 3 to 4 percent 
of his total private costs (including foregone earnings)—-say, sixty dollars per 
year for ten years in the case of a four-year baccalaureate program. And there 
is a real question as to whether students or their parents, government, and col- 
leges control the bulk of investment decisions. 

Exploring the elasticity of demand by young adults for higher education, 
however, tends to divert attention from what in the last analysis may be the 
most important problem. Just a year ago at these meetings, a discussant (Mil- 
ton Friedman) on the panel on “The Evolving International Monetary Mech- 
anism” recorded a trenchant observation which, with but minor modification, 
would be fully applicable to the organization of higher education: “One re- 
spect in which governmental or intergovernmental agencies are unquestion- 
ably preeminent is their ability to snatch verbal victory from actual defeat. ... 
The comments .. . on the recent rescue opertion for sterling are of this 
genre. All point to the rescue operation with pride. ... Yet surely, by any dis- 
interested evaluation, the need for such ad hoc action on such a scale... is a 
symptom of weakness, not of strength.” 

How should one regard reports of a crash program to double or triple ca- 
pacity at State U, in the next five years? How should one regard reports of 
college presidents making their annual pleas before alumni, philanthropic foun- 
dations, and legislative committees for minimal funds to operate their institu- 
tions? The American political process and American higher education have 
responded magnificently in recent years, but by and large only in the sense of 
an ad hoc rescue operation. By any disinterested evaluation, these reports are 
a symptom of weakness, not of strength. l 

To obviate future crises in educational financing and operation it would 
seem imperative to consider institutional alternatives in terms of their ability 
to adjust to the dynamic changes that can be expected but whose precise form 
is not now predictable. It is this question in education and investment in 


248 AMERICAN ECONOMIC ASSOCIATION 


human capital which cries out for rational discussion. There is at least the 
hint that, for efficiency over the long pull, the body politic must adopt either 
an institutional arrangement which relies primarily upon and facilitates ad- 
justment through the market or a political institution which facilitates adjust- 
ment primarily through the political process. 

I lack the temerity to attempt to evaluate here the political alternatives 
from a national education czar with full taxing and spending powers to town 
meetings. Yet history suggests that adjustment to changing conditions through 
political consensus is both difficult and spasmodic, 

Neither would I wish to expend whatever good will remains by arguing that 
an unaided market would be efficient in making resources available for invest- 
ment in human capital. The excess of social rates of return over private rates 
of return on education, traceable to the family poverty of bright teenagers and 
a weak capital market among other things, suggests a (significant) role for 
extramarket funding in the foreseeable future. But surely, there are better and 
worse ways of making these funds available. 

The system of public and philanthropic grants directly to some but not all 
institutions is competitive in the pejorative sense with a market-oriented 
resource allocation. Students face a range of institutions offering substantially 
equivalent educational products at different prices or different product quali- 
ties at substantially the same prices. Informed decision making under such cir- 
cumstances is extremely costly at best. By contrast, loans and scholarships di- 
rectly to students are conformable with a well-ordered market institution. The 
tax capitalization proposal is complementary to increased reliance on loans 
and full tuition to cover resource costs of education. 

It is precisely in terms of making individual choices more rather than less 
rational, of making market outcomes better rather than worse, that the amor- 
tization of educational outlays is relevant. Even if only marginally, present 
treatment of these costs biases individual decisions in the market against in- 
vestment in human capital at a time when relatively more, not less, investment 
seems desirable. In a market economy, there is a presumption that if tax re- 
quirements necessitate distortion of market signals, at least let the distortions 
be in appropriate directions—unless, of course, there exists an alternative ar- 
rangement yielding more favorable outcomes. 


INTERNATIONAL ECONOMICS: PROGRESS AND 
TRANSFER OF TECHNICAL KNOWLEDGE 


LABOR SKILLS AND COMPARATIVE ADVANTAGE* 


By DONALD B. KEESING 
Columbia University 


In a previous paper’ I suggested that patterns of international trade 
and location are principally determined, for a broad group of manufac- 
tures, by the relative abundance of skilled and unskilled labor. To 
demonstrate the relationship between skills and trade, I computed the 
skills required to produce several nations’ exports and imports, on the 
assumption that every country used the same direct labor skill combi- 
nations to produce each product that were used by the United States. 
Under this assumption, differences in the skill intensities of two coun- 
tries’ exports could only spring from differences in the commodity 
composition of the trade. I attempted to justify this method in my 
other paper and will not repeat myself here; the key requirement is 
that there must be a strict similarity between American and foreign 
production methods, at least in one industry relative to the next. My 
approach must ultimately stand judgment against a systematic com- 
parison of skill requirements in different countries. 

My first computations showed strong and systematic differences in 
the skill-intensity of various countries’ trade flows. Here, I shall sum- 
marize some rather fascinating new results obtained by this same 
method. But first, I would like to discuss a question about skills that is 
fundamental to their role, not only in trade theory, but also in develop- 
ment theory. The skill composition of any labor force can be modified 
through training. Skills available in each population also change as a 
result of demographic shifts, including migration; and skill require- 
ments change with technology. Why, then, should skill differences 
among populations persist and shape rather stable patterns of trade? 

To answer that skill differences among populations reflect or embody 
contrasting levels of economic development is merely to reformulate 
the question—to ask why some countries are poor. Moreover, trade in 
manufactures with different skill requirements persists among industri- 

* This study was supported by the International Economics Workshop, Columbia Uni- 
versity. The author owes a special debt to Elinor B. Yudin, for her many-sided contri- 
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al countries at a similar level of development. Which characteristics of 
skills and which obstacles to training are responsible for persistent 
patterns of comparative advantage based on skill supplies? Which 
skills are most responsible? How fast can we expect skill differences 
among populations—and the consequent basis for trade—to shift? 

To assist exploration of these questions, I shall introduce a simple 
model in which I shall specify alternate forms of the training process 
and examine their influence on trade. I shall assume a world in which 
there are no transport costs or other trade barriers. Perfect competition 
reigns. Tastes are everywhere the same, independent of the level and 
distribution of income. Production functions are the same in all coun- 
tries and are linear and homogeneous in the first degree. The only fac- 
tors of production are unskilled labor and one or more types of skilled 
labor. 

I shall further assume that this world starts at time zero when each 
country is endowed with different skill supplies, expressed as fractions 
of the national labor force. I shall return to this assumption later. 
After time zero, populations are constant and international migration 
is not allowed, though workers move freely within each country. 
Skilled workers die off—with the initial skilled and unskilled workers 
exhibiting the same mortality rate—and people who are born inherit 
no skills. Skills are replaced, acquired, or changed by learning process- 
es specified differently in each variant of the model.? 

To start with, consider three variants that all involve essentially the 
same outcome. First, suppose the learning of skills were a costless and 
instantaneous process. Identical wages would immediately become es- 
tablished for all skills. This would eliminate any locational cost advan- 
tage based on the initial distribution of skills. As a second variant, 
suppose that the learning of new skills were costless, disturbing neither 
production nor consumption, but merely required a greater or shorter 
period of time. At first, trade patterns would relate to the initial dis- 
tribution of skills; skills that were scarce, relative to the demand, 
might command a wage premium. After sufficient time had elapsed for 
new workers to be trained in every skill, all skills would command the 
same wage as unskilled labor, eliminating the original locational cost 
advantages. As a third variant, suppose that acquisition of skills in- 
volved a cost, but a cost payable entirely in terms of unskilled labor. 
For example, the simplest form of training cost would occur if workers 
had to stay out of the labor force in order to teach themselves. In this 
case, let us assume that workers would train themselves in skills wher- 
ever they expected, over their lifetime, to be repaid, with appropriate 

? Here and later, my approach borrows heavily from the work on “human capital” of 
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interest, the earnings that they would forego by not working as un- 
skilled labor during their training period. Initially, the wage dif- 
ferential of skilled labor over unskilled labor and the pattern of 
trade would be governed by the supply and demand situation set up by 
the arbitrary initial distribution of skills. In the long run, if time pref- 
erences were the same everywhere, the wage of unskilled labor would 
be equalized everywhere through trade, training costs would dictate a 
common wage structure for all countries, and the initial locational cost 
advantages would disappear. The results would be the same if other 
workers besides the trainee were required in the training process, as 
long as only unskilled labor was required. 

In each of these three cases, how labor skill supplies in each country 
would react to changing wage differentials and how trade would adjust 
to the elimination of its original locational cost basis are matters for 
futher specification. Under appropriate assumptions, some form of in- 
ertia would maintain an international division of labor related to the 
initial skill situation; under other assumptions, trade would disappear. 
From these variants, we see that transformation of the factor supply 
through training could serve to eliminate a need for trade, though 
trade could equally sustain an arbitrary, asymmetrical distribution of 
skills and training. 

A modification in the original assumptions, of course, might create 
locational cost differences around which trade would appear. An inter- 
esting case would arise from frequent changes in technology and de- 
mand. Skill requirements would change continually, perhaps in unfore- 
seen ways. Trade would emerge based on disequilibria between current 
needs and past training. Countries (and individuals within them) 
would reap windfall gains by having been trained in the skill that 
proved to be most needed as technology shifted. The length of the 
training period as well as the cost would help to determine the extent 
of these gains. Under conditions of stable technology and demand, by 
contrast, the introduction of transport costs into the model, while cre- 
ating numerous theoretical complications, would almost certainly re- 
sult in a tendency toward each country or region producing for its own 
consumption. 

Now consider a case where the training of skilled workers could 
only be done by skilled workers of the same type. The country that 
started at time zero with a relative abundance of engineers would also 
possess a relatively great capacity for training engineers. How a coun- 
try’s supply of engineers would react to any level or change of the 
wage differential of skilled over unskilled workers calls for special as- 
sumptions. After all, if the rewards of joining a professions were to in- 
crease or decrease, part of the training cost (the pay of the teachers) 
would shift in the same way, though the other part, the opportunity 


252 AMERICAN ECONOMIC ASSOCIATION 


cost of the students, would move separately. Presumably a high wage 
differential, indicating a shortage of engineers, would cause an in- 
creased rate of training. 

One possibility is to assume that an equal fraction of the engineers 
would be diverted into teaching in all countries having the same abso- 
lute wage differential, this fraction rising or falling with the wage 
differential. In this case, if the initial distribution of skills resulted in 
immediate factor price equalization through trade, each country would 
train engineers in proportion to their initial numbers, the world total 
swelling or contracting according to the demand for engineers. If, in- 
stead, the initial skill endowments were so unevenly distributed as to 
cause specialization and factor price divergence, training would take 
place more rapidly, relative to the initial numbers of engineers, in the 
countries with the greatest shortages; but this process would continue 
only until factor price equalization was achieved, which would occur 
long before the initial asymmetrical distribution of skills had been 
overcome. In either event, in the absence of further disturbances a sta- 
tionary state would be reached, in which trade would continue 
indefinitely along lines related to the initial skill distribution. Even if, 
as a matter of government policy, countries with a low proportion of 
engineers in their labor force were to subsidize training and divert an 
extra large fraction of their engineers into training, they could do so 
only by temporarily increasing imports of engineer-intensive products 
and driving up the wages of engineers everywhere, or by artificially 
restricting consumption of engineer-intensive products. 

In short, if skilled workers were needed to train skilled workers, un- 
less we permitted an international movement of trainees or of trained 
workers, the original skill endowment situation would exert a pro- 
longed influence on trade patterns and would greatly benefit any coun- 
try that started with a generous supply of much needed skill. Substan- 
tially the same results would occur if we assumed more complex re- 
quirements for training skilled workers, as long as there was a recur- 
sive nature to the process, with skills figuring in their own and each 
other’s training requirements. 

To suggest another variant, suppose training requirements of the 
type just discussed were combined with changes of demand and tech- 
nology over time, in ways not well understood in advance, which, 
viewed in retrospect, turned out to consistently benefit certain skills in 
which the initial international distribution had been very uneven. In 
such a model we would observe increasing income gaps between skill- 
rich and skill-poor nations. 

These possibilities underline a need to explain the assumption that 
at time zero each country was endowed with different skill supplies. 
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What I have in mind is that initial differences in the availability of 
skills in different populations could have resulted from historical and 
cultural causes before good communications spread tastes and knowl- 
edge of production techniques worldwide. 

Lingering effects of cultural differences might continue to enlarge 
skill differences among countries. Important cultural differences would 
include a difference in time preferences and, acting in the same way, 
special tastes for education and training. Culturally-induced or physi- 
cally-induced differences might also occur in aptitude for technical 
training. 

Relaxing other assumptions, time preference—and thus the propen- 
sity to “save” through additional training—might be a function of in- 
come. If so, high-income nations would have an especially strong de- 
mand for education. Migration might operate to reduce skill 
differences between populations—international movements of trainees 
would be especially important—but, conceivably, migration might 
sharpen skill differences instead. A country enjoying not only a rela- 
tive abundance of skills but—to readmit other factors into’ considera- 
tion—abundant property per capita and economies of scale might 
enjoy especially high absolute wages and incomes. Such a country 
might prefer skilled people, and operate its immigration restrictions 
accordingly. Even if it did not discriminate, skilled people, having 
higher incomes in their first homes, would be better able to afford the 
costs of migration. 

In view of the possibilities of learning by doing and the need for 
educational aids in the training process, a high-income country able to 
afford an abundance of mechanical equipment and other training aids 
may also enjoy advantages in training as a result of its material 
wealth. 

To summarize, skill differences sufficient to produce persistent pat- 
terns of trade among nations may be caused by: (1) the lingering 
influence of historical differences in skill supplies, propagated down to 
the present moment by a need for skilled workers to train skilled 
workers; (2) cultural (or conceivably, physical) differences leading to 
contrasts in desire and aptitude for skill-acquisition; (3) unequal in- 
comes, perhaps relating to the skill situation, combined with a func- 
tional relationship between income and education and also between 
material equipment and the learning process; (4) selective migration; 
and (5) an arbitrary division of labor that is sustained by trade. 

Because skilled people are needed to train skilled people, national 
advantages in skills may cumulate and may be reinforced by techno- 
logical change even if differences in the desire and income to acquire 
skill are offset as much as possible by national policies. It would follow 
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that only the international movement of skilled labor can furnish early 
relief to skill-poor areas, unless physical equipment can be made to 
substitute for skilled people in the training process. 

Turning to new empirical evidence, I have applied U.S. skill 
coefficients, based on the 1960 census of population, to the 1962 trade 
of several countries. This time I included forty-six manufacturing in- 
dustries—thirty-five that I consider “foot-loose” or market-oriented, 
plus eleven that involve natural-resource processing, such as primary 
metals, oil refining, and food processing.* I have divided labor require- 
ments into eight skill categories, involving a more detailed breakdown 
than I used before, especially in the highly skilled categories: 

I. Scientists and Engineers 
II. Technicians and Draftsmen 
IIT. Other Professionals 
IV. Managers 
V. Machinists, Electricians, and Tool- and Diemakers 
VI. Other Skilled Manual Workers 
VII. Clerical and Sales Workers 
VIII. Unskilled and Semiskilled Workers 

Tables 1 and 2 summarize the labor requirements by skill category 
of several countries’ exports and imports, computed as though the 
goods that they traded were all produced with American skill combina- 
tions. The sharpest contrasts between export requirements and import- 
competing requirements and between different countries’ exports ap- 
pear in requirements for professional skills—especially scientists and 
engineers, but also technicians and draftsmen—and in the ubiquitous 
manual skills grouped in Class V, machinists, electricians, and tool- and 
diemakers. At one extreme, the exports of India and Hong Kong dis- 
play low requirements for skilled labor together with high require- 
ments for unskilled labor. The United States, at the other extreme, has 
the most skill-intensive exports and, generally, shows signs of having 
the greatest relative abundance of hard-to-acquire skills, notably 
professionals, and especially scientists and engineers. 

Whether or not my method is valid with respect to foreign countries’ 
trade, the direction of specialization by the United States is surely 
valid, since I am using U.S. coefficients. Rank order and linear correla- 
tions relating American skill requirements to an indicator of U.S. trade 
competitive power-—U.S. exports as a percent of those of all fourteen 
countries shown in Table 1—are summarized in Table 3. These cor- 


*The scheme shown includes about as broad a coverage of manufacturing as the data 
will sustain—considerably broader than in my previous measurements. Details of the calcu- 
lations, including the technical coefficients used and related findings, will be reported in a 
bay monograph, to be issued by the International Economics Workshop, Columbia 

niversity. 
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TABLE 1 


LABOR REQUIREMENTS BY SKILL CLASS TO PRODUCE 1962 EXPORTS OF FOURTEEN COUNTRIES, 
USING 1960 U.S. SKILL COMBINATIONS, For Forty-Srx MANUFACTURING INDUSTRIES 
INCLUDING NATURAL-RESOURCE PROCESSING ” 





Man-years Percentage Distribution of Labor Requirements by 
Countr Per Billion Skill Class 
ntry Dollars of 

Exports | y [nm |mi{wtivi{ wil va | vo 
US. erratea 48,194 5.02 | 2.89 | 2.74 | 4.85 | 8.38 į 14.96 | 15.73 | 45.42 
Canada...... 34,881 4.17 | 2.33 | 2.43 | 4.76 | 5.39 | 16.45 | 14.70 | 49.76 
U.K... 2. ees 49,833 3.77 | 2.29 | 2.36 | 4.79 | 7.20 | 15.01 | 14.91 | 49.68 
Austria....... 52,954 2.76 | 1.76 | 1.91 | 4.15 | 5.71 | 15.97 | 12.87 | 54.87 
Belgium...... 48,611 2.83 | 1.71 | 1.98 | 3.86 | 4.67 | 17.35 | 12.75 | 54.85 
France....... 49,381 3.15 | 1.92 | 2.15 | 4.58 | 5.28 | 15.55 | 14.14 | 53.24 
Germany..... 50,459 3.89 | 2.48 | 2.33 | 4.69 | 8.44 | 15.84 | 14.54 | 47.79 
Italy......... 52,304 2.75 | 1.75 | 1.97 | 4.33 | 4.32 | 12.78 | 13.24 | 58.86 
Netherlands. . 44,519 3.62 | 2.39 | 2.31 | 4.65 | 5.04 | 15.62 | 14.50 } 51.87 
Sweden...... 49,984 3.53 | 2.34 | 2.23 | 4.41 | 8.92 | 18.87 | 13.73 | 45.96 
Switzerland...| 54,971 3.50 | 2.39 | 2.18 | 5.29 | 7.76 | 12.66 | 15.65 | 50.56 
Japan........ 57,842 2.48 | 1.66 | 1.78 | 3.96 | 4.56 | 15.15 | 12.04 | 58.38 
Hong Kong...| 74,304 | 0.69 | 0.49 | 1.13 | 3.75 | 1.34 | 8.48 | 10.39 | 73.73 
India........ 66,517 0.71 | 0.58 | 1.06 | 3.47 | 1.33 | 11.13 | 9.62 | 72.09 


Skill Classes are: 
I. Scientists and Engineers V. Machinists, Electricians, and Tool- and Diemakers 
II. Technicians and Draftsmen VI. Other Skilled Manual Workers 
IL. Other Professionals VII. Clerical Workers 
IV. Managers VII. Unskilled and Semiskilled Workers 


TABLE 2 


LABOR REQUIREMENTS BY SKILL Crass TO PRODUCE 1962 IMPORTS oF THIRTEEN COUNTRIES, 
USING 1960 U.S, SKILL COMBINATIONS, FOR Forty-Srx MANUFACTURING INDUSTRIES 
INCLUDING NaTuRAL-RESOURCE PROCESSING 





cae Percentage arabe ee nd Requirement by 
er Billion kill Class 
Country Dollars of 

Imports I i Ill | IV V VI VII | VII 
WSrcsascee streets 43,719 2.77 | 1.71 | 2.02 | 4.63 | 3.88 | 13.87 "| 13.74 | 57.38 
Canada...... 50,078 4.09 | 2.37 | 2.60 | 4.70 | 7.05 | 14.74 | 15,32 | 49.12 
UKs vcneeses 43 ,030 3.21 | 1.98 | 2.13 | 4.94 | 5.30 | 14.25 į 14.25 | 53.96 
Austria....... 49,516 3.38 | 2.16 | 2.27 | 4.72 | 7.10 | 14.37 | 14.45 | 51.55 
Belgium...... 46,151 3.71 | 2.26 | 2.34 | 4.58 | 6.10 | 14.99 | 14.48 | 51.54 
France....... 51,090 3.62 | 2.19 | 2.33 | 5.22 | 6.56 | 15.65 | 15.55 | 48.88 
Germany..... 48,389 3.02 | 1.88 | 2.00 | 4.48 | 5.26 | 14.57 | 13.54 | 55.24 
Ttaly......... 48, 642 4.22 | 2.53 | 2.53 | 4.59 | 7.86 | 16.20 | 14.58 | 47.65 
Netherlands..} 50,400 3.89 | 2.39 | 2.29 | 4.41 | 6.17 | 14.93 | 13.91 | 52.01 
Sweden...... 46,007 3.56 | 2.28 | 2.26 | 4.52 | 6.26 | 14.92 | 14.11 | 52.08 
Switzerland...| 47,581 3.48 | 2.14 | 2.28 | 4.66 | 6.41 | 15.11 | 14.47 | 51.46 
Japan........ 46,045 5.12 | 3.12 | 2.71 | 5.10 | 9.53 | 15.87 | 15.94 | 42.62 
India........ 40,248 4.31 | 2.62 | 2.46 | 4.62 | 7.08 | 17.32 | 14.87 | 46.71 





Note: For Skill Classes see Table 1. 
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TABLE 3 


CORRELATIONS FOR THIRTY-FIVE AND Forty-Srx INDUSTRIES BETWEEN THE PERCENTAGE OF 
THE LABOR Force BELONGING TO Eacw SKILL Crass, 1960, AND THE INDUSTRY'S 
E COMPETITIVE POWER 
(See Note) 


Thirty-five Industriest| Forty-six Industries} 





Skill Class Type of Correlation | Type of Correlation 
Simple Rankt Simple Rank} 
I. Scientists and engineers............. s12" .60* -49* .43* 
It. Technicians and draftsmen.......... .55* .52* .37* .47* 
III. Other professionals................. .58* .173* .41* .55* 
IV. Managers...........cccecceeeeeees 06 21 16 17 
YV. Machinists, electricians and tool- and 
diemakers ..........cccecceccceces .37* .40* 22 .29 
VI. Other skilled manual workers........ 21 44* 11 .29 
VII. Clerical and sales workers........... 44* 65* 35* 54* 
VIII. Unskilled and semiskilled workers. ...} — .64* — .67* — .45* — .54* 


* Statistically significant at .05 level. 

t Thirty-five industries exclude, while forty-six industries include, industries classified by 
the author as natural resource processing. 

t Rank correlations show Spearman coefficients. 

Note: Industries’ “trade competitive power,” in the context of this table, stands for 1962 U.S, 
exports as a percent of the 1962 exports of fourteen countries shown in Table 1. 


relations confirm that U.S. comparative advantage centers in industries 
involving a high percentage of professional labor and a low percentage 
of unskilled labor.* 

Now let us look at the net flow of resources, in the form of the ser- 
vices of skills embodied in goods traded, from individual industrial na- 
tions and from the industrial centers to the primary-producing nations. 
By net flow I mean the skills required to produce a country’s exports 
of manufactures minus skills that would be required to replace its im- 
ports of manufactures. To perform this computation with my empiri- 
cal method, it is necessary to consider, not the average skill content 
per billion dollars of trade (as in Tables 1 and 2), but the absolute 
number of American workers in each skill category that would be re- 
quired to reproduce each country’s total exports and imports of manu- 
factures. 


* Multiple regressions explaining trade in terms of several skills are unreliable because of 
the correlations among the skill requirements themselves. But an adjusted R? of .50 in 
thirty-five industries, and .22 in forty-six industries, is achieved simply by correlating 
scientists and engineers as a percentage of the labor force with U.S, exports as a percent of 
fourteen countries’ exports. The adjusted R? can be increased to .54 and .24 by using in a 
regression two skill groups together—Class I and Class VIII; adding others does not help. 
In another experiment I have computed export- and import-competing industries’ require- 
ments for educated and specialized vocational training, applying the estimates given by 
Richard Eckaus in “Economic Criteria for Education and Training,” Rev. of Econ. and 
Statis., May, 1964. It turns out, for example, that 7.9 percent of the labor force required to 
produce U.S. 1962 exports, but only 5.8 percent of the labor force required to provide 
1962 imports, consisted of occupations considered to require four or more years of specialized 
vocational training. 
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To demonstrate this method, in 1962 the United States exported 
manufactures (in forty-six industries) worth $14,219 million and im- 
ported manufactures worth $8,067 million. By my measurements, 
34,430 scientists and engineers were required to produce the 
commodities exported compared to 9,762 who would have been re- 
quired to replace the imports. This leaves a net balance of 24,668. 

By a similar application of American requirements to the trade of 
several countries, I obtain the results shown in Table 4. The value of 
the trade balance shown in this table is influenced by the natural- 
resource content of the products being traded, whereas the skill bal- 
ance is limited to direct requirements of the manufacturing activities 
involved. The table reveals that, in highly skilled categories, the 
United States provides almost one-half the apparent net “flow” of skills 
from the industrial countries.” Three industrial countries in combina- 
tion meet about nine-tenths of the net total requirements of the skill- 
deficit countries for hard-to-acquire skills: the United States, West 
Germany, and the United Kingdom. 

The totals give some indication of the net flow of the services of 
skilled labor in trade from the industrial countries shown to the skill- 
deficit countries not included in the table. The apparent flow to the 
countries not shown in Table 4 has the following skill requirements, 
expressed as a percent of the total labor requirements: Class I, 4.19; 
II, 2.63; III, 2.49; IV, 4.51; V, 8.66; VI, 16.05; VII, 14.46; VIII, 
47.00. By the standards of the first two tables, this is a skill-intensive 
pattern. 

I expect that other interesting findings can be gleaned from this ap- 
proach. As a longer-term undertaking, these results seem to me to 
point to a need for a major effort to compare disaggregated skill re- 
quirements in the production processes of different countries, Existing 
data are woefully deficient for this task, and the cooperation of gov- 
ernments will be required. 

* Only the United States, of the countries shown, reports imports f.0.b.; the others report 


them c.i.f. This results in an underestimate of the net flow from these countries, and 
causes a Slight exaggeration of the American relative share. 


TRANSFER OF TECHNICAL KNOWLEDGE BY 
INTERNATIONAL CORPORATIONS TO 
DEVELOPING ECONOMIES 


By Jack BARANSON 
Indiana University 


The international transfer of technical knowledge and the industrial 
application of it in new locations are important factors in the econom- 
ic growth of the developed countries. This is evidenced by the substan- 
tial volume of direct international investment and of international pay- 
ments for licensing, royalty, and management fees. Such transfers, 
which typically occur as part of the international operations of large 
corporations, are also of great importance for the developing countries. 
This is especially true in view of the emphasis these countries place on 
industrialization, and more recently upon their need to develop exports 
of manufactured goods. But developing economies encounter a number 
of practical difficulties in absorbing foreign techniques. These difficulties 
are the subject of this paper. 

I first discuss the nature of what it is that must be transferred, and 
then the obstacles to transference inherent in the environment. (‘These 
obstacles are basically of two kinds: economic obstacles inherent in 
the fact of underdevelopment and obstacles created by development 
and balance-of-payments policies.) I then discuss the major difficulties 
encountered by corporations attempting to transfer and implant in- 
dustrial technology. Contrary to what is commonly believed, shortages 
of capital and machine skills are not the main source of difficulty; 
rather the problems are associated with limitations on the scale of the 
market, the existence and competence of local suppliers and manage- 
rial capabilities, and with the length of the “running-in” periods usual- 
ly required. Against this background, I analyze the potential role of in- 
ternational corporations in the transfer and implementation of techni- 
cal knowledge. In conclusion, I discuss the major implications of my 
analysis for trade and industrialization policies and policies toward in- 
ternational corporations. Throughout, I shall illustrate my argument 
by reference to the problems of initiating the production of diesel 
truck engines in developing countries—a subject on which I have been 
conducting research during the past two years [7]. 


Nature of Technological Transplants 


Technological transplants consist of product design, production 
techniques, and industrial systems to plan, organize, and carry out a 
259 
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production plan. The difficulties involved in such transplants are a 
function of: the quantum and complexity of the family of components 
and parts required to reproduce the industrial product; the engineer- 
ing gap between transmitting and recipient firms; the industrial gap 
between the economically advanced and the developing economy; and 
the extent to which policies of economic autarky in force deny entry to 
imports of producers’ goods to offset domestic deficiencies. 

1. Product Design. Let me turn first to the problem of designing a 
product for a particular set of environmental factors and conditions. 
In the design of diesel engines for commercial trucks, for example, 
legal restrictions on truck loads, minimum speeds to keep traffic mov- 
ing, and average grades and types of road surfacing affect horsepower 
requirements and transmission design. Engine horsepower and acceler- 
ation features have to be adapted to differences in transmissions sys- 
tems and truck driver habits [1]. 

In underdeveloped areas, a more efficient use of products and equip- 
ment often calls for gearing down the scale and sophistication to the 
lower volumes in the various categories of demand (and the related 
need to minimize initial capital outlays) and the dearth of mainte- 
nance and other support facilities and services. For example, the de- 
velopment of an air transport carrier particularly suited for underde- 
veloped areas would call for low initial cost, ruggedness and reliability, 
short-take-off-and-landing features (to compensate for inadequate air- 
port facilities), multipurpose adaptability (to accommodate a diversity 
of demands, each of low volume), simplicity in aircraft handling, and 
independence from ground support (to accommodate inadequate oper- 
ational skills and support facilities) [2] [3]. 

The product mix of an international corporation serving world mar- 
kets reflects both the variety of consumer demands and the engineering 
and production costs necessary to fill these demands in the appropriate 
quantities and model variations. A basic dilemma encountered in un- 
derdeveloped areas is that the scale of markets will not support even a 
moderate range of product variation without heavy production cost 
penalties. Product mix and production costs depend upon the firm’s 
engineering ingenuity, commercial resourcefulness, and the market 
risks it is willing to take. 

2. Production Techniques. Production techniques are a second ele- 
ment of the technological transplant. A vast array of technical knowl- 
edge is often required to duplicate a single industrial product. For ex- 
ample, in the manufacture of a diesel engine for commercial trucks, 
there are approximately 750 parts ranging from cylinder blocks to fuel 
injector pins. In the United States, close to 200 plants supply materi- 
als, raw castings, forgings, components, and parts to the diesel engine 
manufacturer. To produce these parts, as many as 300 different mate- 
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rials are required, each with narrow standards on physical and chemi- 
cal characteristics and shapes or finishes. Over 10,000 separate manu- 
facturing steps are required to convert materials and castings into 
finished parts for a single engine model. 

The volume of technical knowledge that has to be transmitted in the 
form of process sheets, blueprints, and manufacturing specifications is 
governed by the complexity and technical tolerances of the transplant. 
Typically, hundreds of small details involving manufacturing anoma- 
lies or difficulties must be worked out. These include precise instruc- 
tions on how to operate certain equipment, machine a particular part, 
or handle particular materials. Included are machine speeds and toler- 
ances, minimum standards for finished parts, and detailed materials 
specifications. The transmission of technical knowledge on industrial 
techniques requires a high caliber of engineering and technical person- 
nel at both the dispensing and receiving ends. One measure of a prod- 
uct’s technological suitability for an underdeveloped area is the eco- 
nomic costs and time lag involved in transmission and adaptation. 

3. Control Systems. A third element of modern production systems 
comprises the controls and mechanisms required to plan and schedule 
the flow of materials and assure minimum standards in materials and 
parts. The adequacy of engineering and managerial capabilities to han- 
dle these planning and control systems associated with production 
often determines the efficiency of transferred techniques. Systems in- 
clude budgetary controls for planning and executing a production plan, 
production standards to formulate equipment requirements and sched- 
ule production, controls over the flow of materials and output, and 
quality control to assure minimum standards in purchased materials 
and parts and programmed performance of end-products. 


Obstacles to Transference 


I now turn to a consideration of the obstacles to transference. Much 
of the advantage of modern techniques may be lost when a firm is 
forced to accommodate to the scale of demand and the conditions of 
supply that prevail in newly industrializing areas—conditions which 
are in part a reflection of the stage of development and in part the re- 
sult of governmental policies and regulations. Less developed countries 
are characterized by a narrow range of industrial capability, a neces- 
sarily small scale of production for domestic markets, and a dearth of 
the technical and managerial skills necessary to adapt and absorb 
modern techniques in a broad range of industrial activities. Typically, 
governments in such countries impose additional obstacles to techno- 
logical transplantation. These include: trade and industrial measures 
that limit access to external supply and influence the internal] supply 
structure, economic planning which influences both demand and supply 
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conditions, and regulations governing foreign investment that indirect- 
ly affect the quality and efficiency of production. 

On the matter of trade and industrialization policies, most de- 
veloping economies have relied heavily upon import substitution—a 
path to industrialization that has been criticized as just another form 
of economic nationalism detrimental to world trade and development 
[6]. More directly, import-substitution policies now in effect in many 
newly industrializing areas, while providing protection for domestical- 
ly produced products, have at the same time intensified supply 
difficulties and restricted demand to domestic markets. The tendency 
has been to foster small-scale, high-cost plants producing for domestic 
markets of limited size and insulated from competitive forces. A pro- 
liferation of these small, inefficient factories has had the self-defeating 
effect of spreading scarce resources, especially technical and manage- 
rial personnel, too thinly and of intensifying balance-of-payments 
difficulties (by generating new demands for imports of materials and 
parts to maintain established plants or their suppliers). 

The combined effects of the policies and conditions described has 
been to raise manufacturing costs considerably above those in industri- 
ally-advanced countries. In India, for example, it will cost at least 
three to four times as much as the import price at the current exchange 
rate to manufacture diesel engines for commercial trucks. Capital costs 
run between 3.3 and 5.8 times comparable costs in the U.S.—even at 
full capacity the Indian plant is designed to turn out only 2.5 percent 
of the value added by the comparable U.S. plant with about 8 percent 
of the plant and equipment. Indirect labor and other overhead charges 
run between 4.6 and 9.6 times U.S. prorated costs, depending upon 
plant capacity utilization. Procured materials and parts average two to 
four times U.S. costs [7]. The Edelberg study of the Mexican automo- 
bile parts industry found that the effect of import substitution policies 
and mandatory domestic content requirements has been to increase 
procurement costs on such parts as shock absorbers, battery cables, 
and tires to two to five times U.S. procurement costs [8, pp. 34-40]. 

Economic planning, which is typically preoccupied with supply and 
demand balances rather than comparative costs, reinforces the tenden- 
cy toward indiscriminate support of high-cost industry [4, p. 392]. Mis- 
allocations of resources are further intensified by price distortions and 
by allocations systems for foreign exchange, capital equipment, and 
scarce materials. Without the pervasive influence of a competitive 
price system, there is no general tendency for the economy to special- 
ize in industries based upon comparative advantage or select produc- 
tion techniques that economize on the real scarcities in production fac- 
tors [4, pp. 391-94] [9, pp. 151-63]. 
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An ambivalent attitude toward foreign enterprise—on the one hand 
encouraging foreign investment in order to acquire modern technology 
and additional foreign exchange and on the other hand limiting foreign 
participation and control—has also resulted in conflicts over such di- 
mensions of technological transplants as the standard of quality to be 
maintained in domestic production [10, pp. 63-66]. 


Difficulties Encountered by International Corporations 


So much for the nature of technological transplants. I would like 
next to consider the difficulties encountered in transplanting industrial 
systems. Manufacturing affiliates experience technical difficulties in 
adapting to the smaller scale and narrower range of supply and in- 
dustrial capabilities. They also encounter financial difficulties in sur- 
viving during phase-in periods. 

To begin with, manufacturing plants serving the domestic markets 
of underdeveloped areas are characteristically only a fraction of the 
size of internationally competitive plants. In Mexico, for example, the 
automobile industry currently operates at less than 1 percent of U.S. out- 
put, and this production is divided among twelve auto assembly plants 
[8, pp. 30-34]. A particular diesel engine plant manufacturing for the 
Indian market was built to produce less than 3 percent of a U.S. plant’s 
output. The adversity of the scale factor has prompted the Mexican gov- 
ernment to “rationalize” automobile production in Mexico by taking 
measures to reduce the number of automobile and truck manufacturers 
and, wherever possible, to standardize parts such as crankshafts and 
transmissions and consolidate their production in larger scale units [8, 
p. 176]. 

Small-scale production throughout the economy also means higher 
procurement costs on materials and parts. In India, for example, many 
materials, such as various shapes and kinds of steel that can be pur- 
chased as standard mill stock and are volume produced in the United 
States, must be ordered in small quantities at much higher costs. For 
example, for such a simple item as capscrews (used in diesel produc- 
tion) a reasonable price can only be obtained for a quantity that would 
suffice for several years at current rates of production. 

Developing local suppliers is a second major problem. Because of 
the dearth of technical capabilities in supporting industries, consider- 
able managerial talent has to be devoted to rendering technical assis- 
tance to domestic suppliers. There is usually an almost complete lack 
of local engineering capabilities to initiate the required quality control, 
materials standards, and laboratory testing [8, pp. 57-68, 125-35]. 
Quality of supplied materials and parts has also been a major problem 
with rejection rates that run anywhere from 10 to 50 percent. For ex- 
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ample, capscrews manufactured in India had been improperly heat- 
treated, which, in combination with the lower quality of the steel, re- 
sulted in the screw snapping or the shape distorting under tension. 
Similarly, high porosity in iron castings for pump housings have result- 
ed in leaking parts. In Mexico, quality standards in auto parts were 
also found to be substantially lower than those in the United States [8, 
pp. 57-68, 125-35]. 

A third problem faced by international corporations involves the 
adaptation of manufacturing techniques to local conditions. This adap- 
tation requires the very capabilities and industrial organization that 
developing economies lack and are anxiously trying to develop. There 
is a marked difference in this respect between the absorptive and adap- 
tive capacity of a country like Japan and that of newly industrializing 
societies such as India or Mexico. Japan has the engineering and tech- 
nical skills required to convert foreign techniques; an abundant and 
highly skilled industrial labor force able to read blueprints, set up 
tools, and in other ways substitute human skills for machine capabili- 
ties; and a well-integrated sector of small subcontractors that can pro- 
duce according to prescribed engineering standards and under tight 
production schedules. It is for this reason that the small-scale, labor- 
intensive sector in Japan is able to coexist with the industrially-ad- 
vanced, capital-intensive sector [12] [13]. This kind of efficient in- 
dustrial substructure is lacking in most less developed countries. 

There is also the related problem of adapting systems to plan and 
control production. Characteristically, great care and effort are re- 
quired to introduce the concept and use of process sheets, production 
standards, machine-load studies, materials control, and other plant en- 
gineering and production control procedures. When adopted, tech- 
niques are rarely applied in a systematic and comprehensive way, and 
the results are inevitably bottlenecks, shortages, and idle capacity, 
while machines or labor or materials wait on one another. Too often, 
managers in newly industrializing areas view rigorous production plan- 
ning and control as an exaggerated fetish on the part of foreign engi- 
neers or as systems inapplicable to their environments. 

Corporate survival during adjustment periods, which may run sever- 
al years, is the fourth major problem faced by international corpora- 
tions. The combination of import restrictions, domestic procurement 
difficulties, price controls, credit restrictions, and market uncertainties 
often results in a cost-profit squeeze that threatens corporate survival 
during phase-in periods. The Indian affiliate of a large diesel engine 
manufacturer incurred losses amounting to 20 percent of net worth 
during the first three years of operations as a result of the failure of 
demand to materialize and of supply and production difficulties. Shifts 
in planning emphasis and production difficulties experienced by equip- 
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ment manufacturers requiring diesel engines resulted in drastic cut- 
backs on orders to less than 40 percent of original estimates. In Mexico, 
the combination of government price controls and high procurement 
costs has resulted in a similar cost-profit squeeze impinging upon cor- 
porate survival [8, pp. 24-26]. Manufacturing firms that attempt to 
introduce products and techniques that are too advanced for the econ- 
omy’s industrial capabilities are especially vulnerable to phase-in 
difficulties. A dilemma arises from the fact that many international 
corporations are either unwilling or unable to make the necessary 
product design adjustments. 


Policy Implications 


The foregoing analysis of the difficulties of making technological 
transplants—and the reasons for them—indicates that the feasibility 
of such transplants could be increased by certain changes in the eco- 
nomic policies of the developing countries and the corporate policies of 
international enterprises engaged in them. There is an obvious need to 
amend import substitution policies that have indiscriminately fostered 
inefficient industries. Characteristically, the effect of ambitious domes- 
tic content regulations has been to spread scarce technical and mana- 
gerial resources too thinly in small-scale, uneconomic plants. A side 
effect has been to price domestic industries out of world markets; 
thereby precluding any possibility of eventually balancing foreign ex- 
change flows in the manufacturing sector. 

Improvement in economic efficiency calls for the progressive aban- 
donment by the developing countries of indiscriminate import substi- 
tution in too wide a range of industrially sophisticated activities, in 
favor of more specialized production for both foreign and domestic 
markets based upon principles of comparative advantage [6, p. 14] 
[15]. Concentrating resources upon complementary segments of indus- 
try in the technically feasible range could improve foreign exchange 
positions by achieving export earnings in excess of new import require- 
ments. 

A more selective industrialization would also help to reverse the ten- 
dency toward external diseconomies created by high-cost suppliers of 
producers’ goods. Wider latitude should be given manufacturing and 
assembly plants by planning and development authorities on produc- 
tion decisions to make, buy, or import particular materials or parts. 
This would be especially advantageous to firms operating in a multina- 
tional marketing and production context. It must be recognized, how- 
ever, that if developing economies are to expand their exports of man- 
ufactured goods, the industrially-advanced countries will have to be 
willing to expose their home industries to imports in the cost-competi- 
tive range, 
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Measures by international corporations to downgrade technological 
transplants to match the emerging levels of industrial capabilities and 
the available factor supplies would also contribute to improved eco- 
nomic efficiency. (Maximum increases in national product may be re- 
alized through a combination of social and private investments to en- 
large transformation capabilities, to convert techniques, or upgrade 
and shift factor resources.) From the corporate viewpoint, there is the 
question of absorbing the engineering costs required to adapt product 
design and production techniques. In view of the substantial losses in- 
curred during run-in periods, expenditures on research and develop- 
ment designed to mimimize the losses incurred may be commercially 
justifiable. 

Multinational corporations with their manufacturing and engineer- 
ing capabilities combined with their access to overseas markets are in 
an especially favorable position to assign and help develop manageable 
production roles to manufacturing affiliates in developing economies. 
International manufacture-and-interchange systems could provide un- 
derdeveloped areas with an opportunity to specialize in the production 
of parts that are within their industrially-feasible range and exchange 
them for imports in the technically-sophisticated range [7] [16] [17, 
pp. 14-15]. In the case of diesel engines, a newly industrializing econo- 
my would avoid such parts as crankshafts and cylinder liners, which 
require special castings or materials that are generally costly or of in- 
ferior quality when procured domestically. 

International firms can utilize their research and engineering capabil- 
ities to integrate into their multinational production and marketing 
systems product and process design parameters drawn from manufac- 
turing affiliates in underdeveloped areas. Adjusting to local manufac- 
turing and supply capabilities would mean choosing products and tech- 
niques in the less exacting range of materials standards and manufac- 
turing specifications. The downgrading of technological transplants to 
more nearly fit an economy’s resources and capabilities is perhaps the 
outstanding contribution that multinational corporations can make to 
developing countries. Even more important, they can help implant en- 
gineering capabilities to adapt and transform products and techniques 
in response to changes in supply and demand. From the corporate 
viewpoint, this would minimize the problem of a cost-profit squeeze 
during hazardous transitional periods. Further thought needs to be 
given to the question of public and private investments in the conver- 
sion of technical knowledge [5]. 

A combination of adjustments in the economic policies of developing 
countries and the transplantation policies of international corporations 
would probably result in the most advantageous technological trans- 
mission. Difficulties in technological adjustment are in part a function 
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of economic autarky: the narrower the sources of supply and of alterna- 
tive uses cf factor resources, the more difficult are such adjustments. 
Conversely, the more limited the choices among product designs and 
alternative techniques, the lower the efficiency level in utilizing ex- 
isting factors and industrial capabilities. In this regard, a more realis- 
tic attitude toward domestic content schedules would be advisable. Li- 
censing agreements should be drawn based on more realistic cost and 
feasibility studies, that would determine beforehand domestic supply 
capabilities and continuing foreign exchange requirements. Planning 
and exchange controls also need to be modified to permit wider latitude 
in production decisions at the plant level to procure domestically or 
import from abroad. 
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THE INTERNATIONAL FLOW OF HUMAN CAPITAL* 


By Hersert B. GRUBEL, University of Chicago 
and ANTHONY D. Scott, University of British Columbia 


I 


We have been drawn to the subject of this paper by recent strong 
manifestations of public interest in two major problems in internation- 
al relations: first, the migration of highly skilled individuals to the 
U.S.—often referred to as the “brain drain’”—and, second, the large- 
scale program of training foreign students in the U.S. Both of these 
problems have in common that they involve an international transfer 
of resources in the form of human capital that goes completely unre- 
corded in any official balance-of-payments statistics. This common fea- 
ture clearly defines our field of analysis and excludes problems associ- 
ated with the transfer of human capital services, such as occur in con- 
nection with the Peace Corps, programs of technical assistance 
through governmental agencies, technical and scientific advice by pri- 
vate corporations, etc.—all of which are reflected in official balance-of- 
payments statistics. 

We have prepared some empirical estimates of the U.S. balance of 
trade in human capital from foreign student exchange and the immi- 
gration of scientists and engineers, which will shortly be published. 
These studies, while involving interesting conceptual problems of mea- 
surement, produced no startling results and suggest that in comparison 
with the size of the U.S. economy these capital flows are quite small. 
We present here only a few summary statistics to give an impression 
of the nature of the empirical results we have obtained. First, it turns 
out that the total U.S. program of foreign college student exchange, 
involving 58,000 foreign students in the U.S. and 11,000 American stu- 
dents abroad, resulted in a maximum net U.S. cost of only $17 million 
in 1962, after appropriate adjustment of the gross cost for the human 
capital value of students electing to remain in the U.S. Second, the 
total human capital value of scientists and engineers immigrating to 
the U.S. during the thirteen-year period from 1949 to 1961 came to 
$1.0 billion. Third, the role of foreigners in the American economics 
profession estimated on the basis of the National Science Foundation 
survey statistics is as follows: 12 percent are foreign born, 9 percent 
had also foreign high school training, but only 3 percent earned their 

* This paper is part of a larger study concerned with the international migration of 
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highest professional degree abroad. Fourth, the shares of annual out- 
put of first-degree engineers lost by emigration to the U.S. by some 
major individual countries were found to differ widely between coun- 
tries and tended to be surprisingly high in some instances. For exam- 
ple, Norway lost 24.1 percent, Greece 20.9 percent, Germany 9.5 per- 
cent, and France 1.2 percent of their annual output of first-degree en- 
gineers to the U.S. Finally, scientists and engineers are from six to 
twelve times as likely to emigrate to the U.S. as people in other profes- 
sions, judging from the occupational composition of all immigrants and 
that of the labor force in the migrants’ native countries. 

While such empirical work sheds light on the quantitative impor- 
tance of issues which all too often are argued in complete ignorance of 
any facts, we have found that nearly all discussions of the brain drain 
and exchange student programs suffer most seriously from the absence 
of any theoretical framework. The main part of this paper is devoted 
to a theoretical analysis of issues surrounding the international flow of 
human capital embodied in highly skilled migrants to the U.S. and in 
foreign students electing not to return to their native countries. 


I 


The argument that a country “loses” by the emigration of highly 
skilled individuals is most nearly always valid when we consider the 
“country” to be a nation state whose national objective is to maximize 
its military and economic power. From this point of view, a person’s 
emigration absolutely reduces his country’s mobilizable manpower, 
and its national output is lowered by the amount the emigrant con- 
tributed to it. 

While this view of national losses is held quite widely, it is sorely 
outmoded in our age. The identification of military power with the 
number of a country’s inhabitants, even if they are highly skilled, is 
very vague and precarious. Wealth, science, and technology dominate 
modern warfare, and it is quite easy for most nations to purchase mili- 
tary equipment on the world market at costs much below those that 
would have to be incurred in the development of individual national 
weapons systems. Economic power, in turn, depends not so much on 
aggregate national output as it does on per capita income, which may 
or may not be affected by an individual’s emigration. 

In place of this outmoded nationalist concept of a country, we sug- 
gest the use of another one, according to which a country is an associa- 
tion of individuals whose collective welfare its leaders seek to maxi- 
mize. While the level of individual welfare is determined by many fac- 
tors, including items of collective consumption such as military might 
and foreign economic influence, the most important determinant of 
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human welfare in the long run is the standard of living; that is, the 
quantity of goods and services available for consumption. Therefore, 
in the following analysis we will focus our attention on the changes in 
income brought about by the emigration of highly skilled individuals. 

If a country wishes to maximize the income available to all its peo- 
ple, then emigration should be welcomed whenever two conditions are 
met. These are, first, that the emigrant improves his own income and, 
second, that the migrant’s departure does not reduce the income of 
those remaining behind. The first condition is normally met when emi- 
gration is voluntary. Specification of the circumstances under which 
the second holds true will occupy the rest of this paper. 


WI 


According to the traditional analysis of the migration of labor, the 
departure of a person normally raises the long-run average income of 
the people remaining, because it results in an increase in the nation’s 
capital-labor ratio. In the case of the migration of a highly skilled per- 
son, however, this conclusion does not hold if the human capital em- 
bodied in the emigrant is greater than the country’s total per capita 
endowment of human and physical capital, assuming perfect substituta- 
bility of the two forms of capital in the long run. In this case the emi- 
gration of a highly skilled person reduces the total income to be dis- 
tributed among the residents of a country and it follows that in soci- 
eties where this distribution occurs through planning or other nonmar- 
ket means the remaining population suffers a reduction in welfare. 

In a market economy where persons are paid their marginal prod- 
uct, however, such a reduction in per capita income is only a statistical 
phenomenon which has no influence on the welfare of the remaining 
people: the emigrant removes both his contribution to national out- 
put and the income that gives him a claim to this share, so that other 
incomes remain unchanged. There may be income redistribution effects 
through changes in the marginal products of the remaining people, but 
since the brain drain involves rather small numbers of people, these 
effects are likely to be small enough to be safely considered negligible. 

Thus it follows that in a market economy any effects that the emi- 
gration of a highly skilled person is likely to have on the welfare on 
those remaining behind must be sought either in short-run adjustment 
costs or in market failures. 

The short-run costs are due to production losses—specifically those 
created by the unemployment or inefficient employment of factors of 
production whose effectiveness depends on cooperation with the skills 
the departing person takes along. The size of these costs depends on 
two elements. First, the greater the short-run substitutability of other 
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factors of production or skills for those that have emigrated, the small- 
er the inefficiencies and loss of output. Second, the more rapidly a re- 
placement for the emigrant can be trained, the smaller the losses. It is 
difficult to generalize about the characteristics of individual profes- 
sions or national education systems in regard to these qualities, but it 
seems reasonable to expect that the emigration of a well-established, 
experienced professional will cause greater frictional losses than would 
the emigration of a common laborer or the decision of a student not to 
return home. Also, we would expect that bursts of heavy emigration 
alternating with periods of low emigration rates present more difficult 
adjustment problems than do steady flows, even if the latter represent 
a greater long-run average than do the former, because of the econo- 
my’s likely structural adjustments to predictable changes. 

Of greater analytical interest than these short-run costs of adjust- 
ment to emigration are the long-run effects on welfare associated with 
failures of the free market to allocate resources efficiently. There are 
two main sources of such inefficiencies which appear to underlie most 
of the arguments about losses from the emigration of highly skilled 
persons. 

The first category of losses has to do with genuine externalities, 
where the market fails properly to compensate the individual for the 
contributions he makes to society. It is important to note that these 
externalities must be directly associated with the personal character- 
istics of the emigrant and not his profession. Thus, if a typical doctor’s 
work contains a large measure of social benefits for which he does not 
get compensated, these benefits are lost to society only for the length 
of time required to train another person to take his place as a doctor. 
It therefore follows that in many of the well-known instances of genu- 
ine external effects in consumption or production, emigration imposes 
only short-run frictional costs to society which disappear in the long 
run. 

While it is difficult enough to find genuine cases of economically 
significant externalities in the real world, it is even more difficult to 
find cases which have the added limitation of being associated with a 
specific person. Examples coming to mind are the external disecono- 
mies from alcoholism or the nonmarket benefits accruing to others 
from a person’s propensity to engage in political or charity work with- 
out monetary compensation. The difficulty of finding meaningful ex- 
amples may legitimately be taken as an indication of the relative un- 
importance of most externalities given the size of the resources allocat- 
ed through properly functioning markets. 

The second category of losses stems from market failure remedied 
through activities of the government. It is alleged that the emigration 
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of highly skilled persons affects others most significantly through 
changes in the cost of providing such government services. 

In this connection, it is frequently suggested that public education is 
a social investment in individuals which emigrants fail to repay, and 
that therefore the highly trained in particular ought to be forced to 
repay this investment before they are allowed to leave the country. 
Such suggestions and the entire idea of a “debt to society” due to pub- 
licly-financed education appear to be based on misapprehension. 

Society is a continuing organism, and the process of financing educa- 
tion represents an intergeneration transfer of resources under which 
the currently productive generation taxes itself to educate the young, 
who in turn upon maturity provide for the next generation of children 
and so on. What is relevant for our purposes of analysis is that the av- 
erage burden of financing education falling on the emigrant’s genera- 
tion is not changed by his departure, because he takes along not only 
his contribution to tax revenue but also his children, on whom this 
share of revenue would have been spent. 

Analogous arguments can be made for the financing of other govern- 
ment services such as defense, police protection, judicial services, etc. 
However, in all of these instances, including education, the conclusion 
that no adverse welfare effects result from a person’s emigration is 
valid only if the incidence of taxes is equal to the incidence of benefits 
from government services. 

There is evidence that the enjoyment of the quantitatively most 
significant services provided by governments is largely proportional to 
the taxpayers’ income, which includes return on human capital. De- 
fense—the largest item in the budget of many nations—benefits more 
those persons who, as a result of foreign conquests, would lose sizable 
stocks of assets than those who do not. Roads are used more by those 
who drive cars than those who walk. The amount of education de- 
manded by the offspring of the highly educated is likely to be above 
that demanded by the children of people with average education. Only 
relatively few government services, such as public parks and those re- 
lated directly to the welfare of the poor, contain elements of subsidy 
by high-income taxpayers. Therefore, the presumption is strong that 
the government can reduce many of the services it provides by nearly 
the same proportion by which tax revenues decline when a highly 
skilled person emigrates, changing the tax burden or income of the re- 
maining people only marginally and certainly by much less than the 
gross reduction in tax revenues suggests. 

It is true that if government services are provided through lumpy 
investment projects, reductions in government services may not be 
possible without increases in average cost. However, such increased 
burdens from reduced population are short run and last only until ei- 
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ther a new, optimum-scale plant replaces the old or as population re- 
turns to its old level. At any rate, in most countries complaining of the 
brain drain the problem is not one of possible excess capacity in public 
projects but rather one of overcrowding. 

It is often argued that a country loses because the highly skilled em- 
igrants would have worked on projects of great importance to the de- 
velopment of the country had they stayed at home. This argument is 
valid either if we take the nationalistic view of the country or if the 
person’s work would have been associated with large external effects. 
In this case, also, the nationalistic view is to be rejected for the rea- 
sons presented earlier. While it is popular to argue that external effects 
are frequent in market economies, we have ben unable to discover 
economically significant instances where individuals provide social ser- 
vices associated with their person rather than profession for which 
they are not paid—including in work fostering economic development. 

Another frequently heard allegation is that the emigration of the 
highly educated is equivalent to a Darwinian process of selecting the 
best, which causes a reduction in the genetic “quality” of the country’s 
human stock and influences national welfare in the long run. This is 
probably a valid argument in principle but its empirical significance is 
likely to be quite small, given the small relative size of the migratory 
flows and the population stocks. It should also be noted that the trans- 
mission of human characteristics through the genes is a rather unrelia- 
ble process, and that the offspring of many intellectually distinguished 
emigrants never achieve their parents’ level of attainment. 


IV 


While our analysis so far suggests that the emigration of highly 
skilled persons reduces the welfare of the remaining people only under 
rather rare circumstances, we can make a good case for the proposition 
that these types of emigrants in fact tend to increase the welfare of 
their former countrymen in several important ways. 

Historically, emigrants have been known to raise significantly the 
incomes of their families at home through remittances. In more subtle 
ways emigrants can influence policies in the country of their new resi- 
dence towards their native country, and often the emigrants retain an 
interest in their home countries’ affairs, giving counsel and advice, 
which carry great weight because of the positions of independence and 
prestige they hold in the foreign country. Furthermore, the very act of 
emigration may be beneficial to those remaining behind just because of 
the public attention given to the individual’s departure, which can lead 
to critical reappraisals of institutions and procedures and their ulti- 
mate modernization and improvement. 

The potentially largest benefit to the people remaining behind, how- 
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ever, may accrue through the pure research of scientists and engineers 
in the foreign countries, contrary to the often heard allegation that the 
emigration of people in these fields is the source of greatest material 
losses. The product of basic research, knowledge, is'a free good becom- 
ing available to all as it is published. Since most scientists move to 
countries where conditions of work are better for them, either because 
the new country is better able to furnish research equipment or be- 
cause of stimulating colleagues, the probability is great that such 
moves increase the scientists’ overall productivity. As a consequence of 
such emigration by scientists, the native countries not only obtain the 
scientific knowledge free, but they are actually likely to get more than 
they would have had the men stayed at home. Applied research also 
tends to benefit countries other than the one in which it is first put to 
use. Reductions in the cost of production or new product develop- 
ments tend to spread through the world as a result of competition. As 
far as national prestige from scientific achievements is concerned, the 
scientists’ native countries are perfectly free to claim these men as na- 
tive sons, which in no way reduces the host-country’s right to be proud 
that the work was done within its borders. 


V 


We conclude from this analysis that the transfer of human capital 
occurring when highly skilled people emigrate between countries al- 
ways reduces the economic and military power of the migrant’s native 
country, though by a smaller amount than it is often alleged. We have 
argued, however, that such concern with the effects on economic and 
military power is anachronistic and that a concern with the individual . 
welfare of the population ought to take its place. From this point of 
view it was seen that the emigration of highly skilled persons is likely 
to cause economic losses in the short run until replacements for the 
emigrants can be trained. Long-run losses in a market economy are 
likely to be small and are primarily associated with externalities and 
with elements of income redistribution, in the government’s tax and ex- 
penditure policies. Benefits to the native countries of the emigrants may 
be sizable, primarily because much of the output of highly skilled per- 
sons, especially scientists and engineers, tends to benefit the people of 
all countries. A good case can therefore be made for a continuation of 
present policies and the free movement of human capital throughout 
the world. 


DISCUSSION 


STEPHEN Hymer: In the developed world, technological progress is rapid 
and continucus, spreads quickly from country to country, and is the major 
source of economic growth. In most of the underdeveloped world things are 
very different; there is little indigenous technological change and the gains 
from the advanced countries are transmitted only very slowly. I wish there 
was time to discuss all the points raised in these papers about why this is so 
and what can be done about it, but I plan to comment mainly on the issues in 
Professor Baranson’s paper on the potential role of international corporations 
as vehicles for transmitting technical knowledge to underdeveloped countries. 

Professor Baranson has analyzed for us the great inherent difficulties of 
applying advanced technology in underdeveloped countries and the additional 
obstacles created by government errors in planning and regulating foreign 
trade and investment. In my comments, I would like to extend Professor Bar- 
anson’s analysis to deal with some of the limitations of international corpora- 
tions as means for speeding up technological progress in underdeveloped coun- 
tries. If governments make errors in judging shadow prices, so do firms. Ignor- 
ing for the moment the important question of whose mistakes are greater, I 
thought it might be useful to add to Mr. Baranson’s list one or two difficulties 
on the side of the firm and to relate them to policies the government might 
take. 

On the surface, international firms would seem to be ideal vehicles for help- 
ing underdeveloped countries, They are large and efficient and have access to 
markets, capital, and technology in many countries, They should be powerful 
trade creating forces in both commodity markets and factor markets. Yet his- 
torically they have played only a minor role as far as underdeveloped coun- 
tries are concerned. This poor record cannot be attributed to obstacles created 
by government planning and control, for in many underdeveloped countries, 
the government was doing everything in its power to encourage foreign invest- 
ment and development for foreign markets. The result was nonetheless far 
from satisfactory. The volume of investment was small and its impact limited. 
The modern techniques it brought, instead of spreading widely, were re- 
stricted to enclaves: countries remained backward and outside the main- 
streams of the world economy despite their high level of trade, 

Professor Baranson’s research on the importance of scale and supply condi- 
tions helps to explain both the basic predicament of the underdeveloped coun- 
tries and why the contribution of international firms was so limited. As Adam 
Smith so correctly anticipated, technological progress comes about through 
increased specialization and division of labor. The superior techniques used in 
the advanced countries have the disadvantage for underdeveloped countries of 
being highly specialized; when used in isolation, they do not work nearly as 
well as in their original environment. One implication of the law of division 
of labor is that the underdeveloped countries must plan for increased specializa- 
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tion and integration into wider units if they are to achieve higher levels of 
productivity, as Professor Baranson has correctly pointed out. 

Another implication is that international corporations may have less to offer 
underdeveloped countries than would at first seem likely. The reason why 
there has been so little direct investment in manufacturing in underdeveloped 
countries in the past may be that the techniques of international firms are so 
highly specific to developed countries that there was little they could usefully 
transfer without transferring the whole system of division of labor. This may, 
however, be unduly pessimistic about their future possibilities. The interna- 
tional firms may well have been biased in their choice of technique and not 
fully maximizing profits. If so, there is hope that government prodding 
will lead them to transfer technical knowledge more quickly in the future. 
This is the rationale for restricting the international firm’s freedom to import. 
Naturally the firms view these restrictions as obstacles and resent them great- 
ly; they would find it much easier to import than to search for ways to use do- 
mestic resources. But the firms may be very bad judges of comparative advan- 
tage, and the restrictions may lead them to search for and discover new meth- 
ods which would be profitable even in the absence of these restrictions. Of 
course, the strategy may not work and it may simply deter foreign investment, 
but in evaluating this loss, one must keep in mind that most of the new indus- 
tries are highly protected, and it makes little sense to place tariffs on final 
goods without restricting intermediate goods as well. To allow the firm wide 
latitude in choosing between importing or buying locally can convert a small 
nominal tariff on a final good into a high effective tariff and saddle the coun- 
try with high import requirements and little increase in value added. 

A second problem associated with international firms is that they may be 
charging too high a price for what they bring. They operate in highly imper- 
fect markets and the price they charge is usually above their marginal cost. 
The government may be able to use its regulatory power to countervail their 
monopolistic position. 

For example, the important markets for technology are far from perfect. 
Where the technology is possessed by large numbers of firms, the underdevel- 
oped country will usually not need international firms in order to obtain it; 
hiring a few good engineers will do as well. But many of the most important 
technological advances are in the possession of a relatively small number of 
firms. These firms naturally try to maximize the rent they obtain on their ad- 
vantage, and they find wholly-owned branch plants and subsidiaries a useful 
way to accomplish this end. This may not, however, be in the best interest of 
the country. The government, if it made subtle use of its regulatory powers, 
might be able to obtain the technology at a lower cost. The issue is similar to 
the question of the appropriate patent policy in the domestic economy. In the 
absence of empirical studies, it is difficult to know what is feasible, but I 
might somewhat cavalierly throw in the fact that Japan, one of the few cases 
of successful industrialization, pursued a policy of the most stringent limita- 
tion on direct investment. 

My comments here have stressed the negative rather than the positive side. 
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Judging from the past, international corporations do not seem to have had 
much to offer to the less developed parts of the developing world, and they 
may charge too high a price. Basically, the problem seems to be that the un- 
derdeveloped countries need most of all not the technology used in the ad- 
vanced countries, which is often ill-suited to their resources, but the ability to 
discover and develop techniques of their own. I am doubtful that firms whose 
center of gravity is in the developed world will be of much use in the task. 
They are not truly international corporations but are really national firms and 
their horizons are limited by their environment. Perhaps with time some of the 
present international corporations will develop into organizations with major 
focus on the underdeveloped world. Or perhaps they will act as a catalyst in 
stimulating the growth of firms native to the underdeveloped countries. On the 
latter point, the historical record is again not very promising. One of the em- 
pirical characteristics of direct investment is that once an international firm 
establishes itself in a country it tends to maintain its dominant position. 
Though this is far from conclusive, it does suggest that the demonstration 
effect is rather a weak one and provides some justification for a policy which 
compels foreign firms to hire nationals of the underdeveloped country and 
train them to replace itself, Like the other policies suggested in these com- 
ments, it will probably discourage some foreign investment, but it may also 
increase the benefits from the investment that does come and speed up the 
process of removing backwardness—the chief problem of the underdeveloped 
world. 


Burton A. Wetssrop: When skilled, educated people leave their home 
country, does that country sustain a loss? The analysis by Professors Grubel 
and Scott has made it clear that the question itself is ambiguous. What does it 
mean for a “country” to sustain a loss? What forms do such losses take? Are 
they technological or distributional? The authors’ attempt to clarify the issues 
has been largely successful. However, in the process of writing their thought- 
ful paper, they have blurred some issues which I shall try to sharpen. 

To begin with, I would like to record my full agreement with the authors’ 
analytic separation of the effects of migration on the migrants from the effects 
on those who are left behind. It is important to ask whether each of these 
groups is hurt or helped by migration. Resort to such overall measures as in- 
come per capita can lead to foolish results, as the authors showed. Even if the 
income of every one of the nonmigrants were unaffected, income per capita 
would fall if those who emigrated had above-average income. Grubel and 
Scott argue that this would constitute no “loss” to those who remain, and I 
tend to agree. Yet in doing so I am reflecting—and the authors were reflecting 
—an assumption about individual utility functions in the real world. The as- 
sumption is that the welfare of each individual depends only on his own in- 
come and not on national aggregates such as total or per capita income. But a 
question is in order: would citizens of a nation with the mth highest standard 
of living, as measured by per capita income, be saddened—that is, have their 
utility indices reduced—if the nation fell to n + 1th position because of the 
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emigration of persons with above average income? Grubel and Scott implicitly 
assume the answer is no, but this is a question of fact—which needs to be ex- 
plored. 

Before proceeding, it is worth noting that although the title of the paper ré- 
fers to “international” flows, the analysis can be applied usefully to interre- 
gional, interstate, or intercommunity mobility just as effectively. Moreover, 
much of their analysis applies to the effects of any migration, whether of high- 
ly skilled or of unskilled people. There is little in their paper that is uniquely 
applicable to the emigration of the highly skilled. Unfortunately, the authors 
do not point out the generality of their arguments, nor do they do much to 
point out explicitly why a “brain drain” is different from a “people drain.” 

The heart of the Grubel-Scott analysis is in the rule which they offer for de- 
termining whether “emigration should be welcomed.” In effect, they suggest 
the following social welfare function: economic welfare is enhanced whenever 
two conditions are met: (1) “the emigrant improves his own income” and (2) 
“the migrant’s departure does not reduce the income of those remaining be- 
hind.” If two short words are added to the specification of condition “2,” the 
Grubel-Scott welfare rule would become a statement of necessary and 
sufficient conditions for Pareto optimality. Let condition “2” read: “the mi- 
grant’s departure does not reduce the income of [any of] those remaining be- 
hind.” Certainly, if no one in the unit at time ¢ is made worse off by the emi- 
gration and anyone—including the emigrant—is made better off, emigration 
may be regarded as good. 

The amended statement eliminates an ambiguity in the Grubel-Scott state- 
ment—since from their statement we do not know whether it is aggregate in- 
come of those left behind or each individual’s income which must not be re- 
duced. The amendment alse focuses attention on the possibility—-perhaps 
even the likelihood—that whatever happens to aggregate real income of those 
remaining behind, redistributions of that income can occur. I am sorry that 
the authors dealt so gingerly with income redistributional effects. Whether 
they are correct in asserting that “these effects are likely to be small enough to 
be safely considered negligible” needs further consideration. If, for example, 
the physicians who emigrate constitute a “sizable” fraction of all physicians in 
the “area”—as in the case of a rural town that loses one of its two or three 
physicians—the redistributional effects among the remaining people may be 
substantial. Even if the emigrants are a tiny fraction of the national supply of 
persons with some particular skill, they may be a large fraction for some rele- 
vant subnational region. 

Thus, real income redistributional effects are one of the possible economic 
consequences of a brain drain. My hunch is that they are, in general, the main 
consequence. However, some empirical studies are needed to provide evidence 
as to what kinds and magnitudes of redistribution take place in response to 
the emigration of skilled people. 

Aside from redistributional effects, emigration may bring real output effects 
-—costs from the viewpoint o? the unit from which the emigration takes place. 
These may be divided into short-run adjustment costs and long-run allocation 
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costs. I agree fully that in an analysis of the costs of emigration it is useful to 
separate costs of adjustment from long-run equilibrium effects. However, I see 
no reason to agree with the authors that the long-run effects are “of greater 
analytical interest.” Their preference for emphasizing long-run effects reflects 
a normative position, not a scientific judgment. Moreover, the implication that 
short-run adjustment costs are quantitatively unimportant involves factual 
issues for which the authors cite absolutely no evidence. The short run may be 
long with respect to the lifetimes of the persons affected; and the short-run 
costs, including the costs of obtaining or training a replacement, may be large 
relative to the incomes of the residents, particularly if subnational units are 
considered, as was suggested above. 

I turn now to the long-run resource allocation effects of emigration. If mi- 
gration brought neither adjustment costs nor redistributional effects, there 
might still be adverse effects on those remaining in the origin area. The emi- 
grant might have produced real external economies with respect to either the 
productivity of other inputs or the utility levels of other consumers. Here I am 
in agreement with the authors, except that they considered only the effects of 
emigration on production functions, not on utility functions. 

However, Grubel-Scott and I differ with respect to their second category of 
losses: those associated with government services. This type of loss does not 
involve resource allocation inefficiencies. Rather, it involves income distribu- 
tional matters. If an emigrant paid more for public services than the marginal 
cost of what he consumed, then his emigration would shift—that is, redistri- 
bute—more of the tax burden to other taxpayers. Since those services that are 
provided publicly tend to be those for which marginal cost is less than average 
cost, taxes will tend to exceed marginal costs. Thus, net emigration is likely to 
increase taxes on those who remain. Whether this conclusion is more or less 
likely for the highly skilled—who tend to have above average incomes—is an- 
other factual matter remaining to be explored. But I suggest that the relevant 
concept is the marginal cost of the public services, not the benefits (value) to 
the emigrants, as Grubel and Scott maintain. In any event, the authors’ 
hunches about the magnitudes of these variables or the magnitudes of real ex- 
ternalities are not good substitutes for empirical research, as they surely 
would agree—particularly since the context of international migration necessi- 
tates judgments about these matters for various specific nations! 

The entire Grubel-Scott analysis has dealt with the question whether any 
given nation should welcome emigration, even of highly skilled people. Their 
concluding sentence answers the question by urging “free movement of human 
capital throughout the world.” I suggest that this conclusion does not follow 
logically from their analysis, even granting their judgments about empirical 
data. The reason is that while they have asked whether an origin nation 
should welcome emigration, they have not asked whether the destination na- 
tion should welcome immigration. Neither have they asked whether third par- 
ties have any stake in migration. I do not quarrel with a decision to separate 
these questions for analytic purposes. Yet the policy conclusion that the au- 
thors reach should await some consideration of these other aspects of the total, 
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general equilibrium problem—aspects which the authors do not even mention. 
To illustrate, the attitude of an origin nation toward emigration may depend 
in part on the level of external technological economies being generated by the 
prospective emigrant. The authors recognize this. But the attitude of people in 
the destination country would depend on the level of externalities that they 
would reap. And from the global point of view it may be the difference be- 
tween the two levels of externalities that is relevant (among other things) for 
determining whether migration would represent an efficient (Pareto optimal) 
reallocation of resources. 

A second illustration. Assuming no technological externalities at all, if there 
were international deviations among the ratios of a given man’s wage to his 
marginal value productivity, then unrestricted migration would tend to be 
inefficient. International differences in tax structures might easily produce 
such deviations. 

In concluding I would say that even if Grubel and Scott have jumped too 
quickly to policy recommendations concerning international mobility, they 
have surely left us with an improved understanding of the economic issues rel- 
evant to making such recommendations intelligently. 


Harry G. Jounson: The three papers presented in this session were com- 
missioned in accordance with the theme of this year’s meetings—the produc- 
tion and distribution of knowledge—and were intended in particular to illus- 
trate how the problems of knowledge are being tackled, and the new concepts 
centering on human capital are being applied in current empirical work in 
the field of international trade. In my judgment, the authors have fulfilled this 
function admirably, even though in two out of three cases the urge to theorize 
has proven irresistible. The three papers deal with quite different aspects of 
the international commerce in knowledge: Keesing with the role of differences 
in knowledge embodied in human beings as a determinant of international 
trade, and with trade as a means whereby knowledge accumulated in one 
country is indirectly made available to other countries; Baranson with the na- 
ture of the problems of transplanting industrial knowledge to new national en- 
vironments and the inherent and policy-created obstacles to such transplanta- 
tion; and Grubel and Scott with the international exchange of knowledge in a 
form not recorded in balance-of-payments and international-indebtedness ac- 
counts, the international migration of knowledgeable persons. Nevertheless, 
the three papers complement one another admirably, both in subject matter 
and, more interestingly, in method of approach: Keesing has explored a novel 
dimension of the long-standing Heckscher-Ohlin approach; Baranson has used 
the approach of the industrial organization expert to illuminate a variety of 
problems in the international flow of capital slurred over by the macroeco- 
nomic approach of international trade theory; and Grubel and Scott have ap- 
plied capital theory, welfare economics, and the theory of public finance to 
clarify an extremely muddled contemporary policy issue—the so-called prob- 
lem of “brain drain.” Considered together, these papers both reflect substan- 
tial progress in our knowledge of the role of knowledge in international eco- 
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nomics and indicate a variety of avenues for further exploration as well as in- 
tegration. 

Keesing has really presented two papers: a theoretical justification for the 
basic assumption of his research, that skill differences constitute a persistent 
source of differences in comparative advantage and consequently of stable pat- 
terns of trade, and a report of empirical results additional to those he has re- 
cently published. The theoretical paper seems to me to pose a spurious ques- 
tion and to attempt to answer it with models whose assumptions are too sim- 
ple and static and whose application is insufficiently rigorous to be very illu- 
minating. There is overwhelming evidence that trade patterns do shift over 
time, albeit slowly; and Keesing’s empirical work is concerned with the rea- 
sons for trade at a particular point of historical time and does not depend for 
its usefulness on the assumption that the trade pattern at that point of time is 
historically stable. Further, if one wants to account for the sustained domi- 
nance of certain national industries in international trade, it would seem to me 
more enlightening to appeal to other aspects of industrial knowledge than the 
human capital involved in skills, specifically to the complementarities among 
technology, material capital, and skill, to economies of scale including the 
input-output interrelationships and specialization of a large industrial complex 
analyzed by Baranson, and to competition through the development of new 
and improved products. As to the models, it seems to me that a minimum of 
three factors—unskilled labor, skilled labor, and capital—is required, and 
probably a fourth—natural resources—should be added; and I would myself 
attack the problem in terms of stages in a general dynamic process of capital 
accumulation, on the lines of Bensusan-Butt’s model of trade and accumula- 
tion rather than in terms of the long-run static equilibrium implied by the 
somewhat ambiguous notion of time-preference. Keesing’s use of this concept 
I find rather elusive and inconsistent with his assumptions: for his basic 
model implies equalization of the interest rates prevailing in the different coun- 
tries, so that one must interpret “differences in time preference” as differences 
in the quantities of human capital per head that different nations would ac- 
cumulate at the world interest rate, Finally, I am puzzled by his remarks on 
policies to increase national stocks of skills: the wage-raising effects of divert- 
ing engineers from production to training would seem to be “of the second 
order of smalls”; and it does not necessarily follow that immigration of skills 
is the only early solution for skill-poor countries, since they could concentrate 
their existing skilled people on training and rely on imports for skill products, 
if they arranged to increase saving to finance the educational investment they 
would be undertaking. 

Turning to the empirical findings, these certainly confirm the importance of 
skill differences in the determination of trade patterns, at least for the United 
States. (Keesing himself emphasizes the dependence of the whole exercise on 
the crucial and empirically unverified assumption that American input 
coefficients characterize the production processes of other countries.) I am, 
however, somewhat mystified about the relevance of his final computation, 
which measures the net flow of resources, in the form of services of the various 
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skills embodied in goods traded, from the industrial to the primary-producing 
nations. This net flow presumably is accounted for partly by the exchange of 
manufactures for primary products and partly by net capital outflows, as well 
as by the differences in the natural resource contents of products traded that 
Keesing mentions. Apart from the capital movements, which raise some 
difficult conceptual problems, what is involved is a fair exchange on commer- 
cial terms of the services of skilled people for natural resource products and 
the services of unskilled people. It is technically correct to regard it as a trade 
flow; but to describe it as a “net flow” may convey the misleading impression 
that it somehow represents a special contribution by the developed to the less 
developed countries rather than a payment for what the latter provide. I think 
that it would have been more enlightening, and more scientifically objective, 
to conceive of trade as an exchange of the services of factors—skilled labor, 
unskilled labor, and natural resources—for factor services and assets, and to 
measure the net exports and imports of each involved in the trade between in- 
dustrial and primary-producing countries, 

I shall be briefer, and less critical, in my comments on the other two papers, 
since these have each benefited by receipt of a net flow of skilled discussant’s 
services. 

Baranson’s paper underlines by detailed analysis the importance to compar- 
ative advantage of the professional, technical, and managerial skills whose 
influence at the macroeconomic level has been demonstrated statistically by 
Keesing; on the other hand, he calls attention to aspects of industrial compet- 
itiveness, especially the competence of suppliers of materials and parts, that 
have been largely ignored by conventional trade theory. His findings lend ad- 
ditional empirical support to the growing belief among development experts 
that the traditional approach to development policy, through import substitu- 
tion based on the infant-industry argument, is wasteful and ineffective and 
needs to be supplanted by an export-oriented, comparative-advantage-based 
approach to industrialization. On the other hand, he fails to notice an obvious 
conclusion from his findings: that the international diesel and automotive 
manufacturing companies which provide most of his evidence have apparently 
behaved in a highly irrational and nonprofit-maximizing way, perhaps because 
they too have been the victims of an empirically unsupported belief in the in- 
fant-industry argument. An important implication for policy is that current 
proposals for providing tax incentives for direct investment in less developed 
countries need more careful consideration than they have yet received, and 
more generally that current efforts to curtail private direct foreign investment 
may not involve the loss of real national income that free enterprise theory 
would attribute to them. 

The Grubel-Scott paper, though it presents some interesting statistics, is es- 
sentially theoretical, concerned with the welfare effects of migration of skills. 
As such it complements Keesing’s paper, which touches on the effects of mi- 
gration only briefly, though suggestively. Grubel and Scott attack, quite cor- 
rectly in my view, the emotive nationalistic nonsense that motivates current 
concerns about brain drain. Much of their analysis has wider application to 
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the policies responsible for the phenomena they have studied empirically, 
especially to the policy of subsidizing the training of foreign students in the 
United States; I would have liked them to discuss these theoretical issues as 
well, While I agree with their general analysis, I should like to quibble with 
one part of their argument: the contention that there is no “debt to society” 
involved in publicly-financed education. I admit that in my own treatment of 
the subject, which they are too polite to mention, I was misled by an exces- 
sively individualistic approach into conceding too much to the “debt to soci- 
ety” notion; but I am not convinced that reference to the on-going nature of 
society suffices to dispose of the argument. Consider, for example, a society in 
which the retired are supposed to be supported by tax-financed pensions. Sure- 
ly the emigration of the young would involve a loss to society in that case. 


ANTITRUST AND PATENT LAWS: EFFECTS 
ON INNOVATION 


ANNIVERSARIES OF THE PATENT AND SHERMAN 
ACTS: COMPETITIVE POLICIES AND 
LIMITED MONOPOLIES 


By Marx S. MASsEL 
Brookings Institution 


The observance of these anniversaries can provide the occasion to 
pay slavish respect to the founding fathers who passed the Patent Act 
in 1790, to the farsighted men who set a competitive course for our 
economy by passing the Sherman Act in 1890, and to their legislative 
accomplishments. This mood can lead to impressive eulogies about the 
happy combination of a competitive policy and a limited monopoly—a 
combination which encouraged innovation and stimulated the remark- 
able growth of the economy of the United States. 

However, the joint anniversaries should call for something more 
constructive than eulogies, which after all are meant for what is dead. 
They call for a serious review of the current situation and of the press- 
ing need for a policy reevaluation. Fundamental changes in the nature 
and shape of our economy since these statutory enactments require a 
careful stock-taking of our current policy needs, of how effectively the 
two acts fill these needs, and of the adequacy of the present institu- 
tional framework for growth and innovation. 

The changes in our economy since these enactments are dramatic. 
The shift from a small country, primarily an agricultural one, to an 
economy of our present size—in geography, population, and output— 
has created a difference in kind. The increase in size was accompanied 
by several other strategic developments: the growing importance of 
international trade and of our interest in the welfare of other coun- 
tries; the revolutionary alterations in the nature of invention and in- 
novation; the burgeoning role of government in research and develop- 
ment; and the surprising proliferation of government activities in the 
economy through regulation, purchases, and fiscal operations. 

These changes have created problems which are much more complex 
than those which confronted the drafters of the Patent and Sherman 
Acts. Theirs were relatively simple tasks. Basically, the enactment of 
the Patent Act in 1790 was a codification of a well-known device which 
had been applied in England and the colonies. Its major contribution 
was the establishment of a patent system on the federal level, one 
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which was provided for in the Constitution. The Sherman Act of 1890 
was derived from existing common law principles and was passed in 
response to pressures to alleviate a fairly direct industrial problem. In- 
deed, there is evidence that the Congress did not envisage the far- 
reaching implications of the statute. Neither act required the consid- 
eration of problems which were as serious or complicated as those 
which we must face today. 


Changes in Conditions 


The complexities of today’s public policy problems could not be vi- 
sualized in 1790 and 1890. A realization of the profound interde- 
pendence of the various sectors of the economy had only begun to 
emerge at the end of the nineteenth century. There seemed to be little 
need to consider those governmental functions which could stimulate 
and support the operations of a relatively free market. 

In 1790 the Jeffersonian philosophy of laissez faire, ably supported 
by Adam Smith’s intellectual contribution, produced the tenet that the 
government which governs least will govern best. Although this atti- 
tude affected federal activities only, it dominated the political orienta- 
tion of the day. l 

Therefore, the grant of a patent right was regarded merely as a logi- 
cal extension of conventional rights in industrial property. There ex- 
isted no need to devote serious consideration to the needs of the econo- 
my, to federal stimulation of invention, or to the relations between 
patents and competition. Nor was there any concern about the rela- 
tions between private patent rights and government-financed develop- 
ment. 

In 1890 public consideration of the antitrust problem rose out of the 
Granger movement. Farmers were concerned about the influences of 
the big trusts on prices they received and the prices they paid. They 
pushed for the enactment of the Interstate Commerce Act of 1887 to 
regulate railroad rates and the Sherman Act. In line with the spirit of 
the 1880’s, the legislative objectives were confined to limitations on the 
power of the railroads and the trusts. 

The objective of the Sherman Act was direct: to break up the trusts. 
Its passage was not wrapped in concern about the implications of the 
emerging industrial economy. Trust-busting merely reflected the farm- 
ers’ protest against the concentrated industrial power which affected 
them as producers. The Sherman Act was intended to eliminate abuses 
in a simple agrarian economy. It constituted only a minor departure 
from the Jeffersonian thinking. Indeed, it bore the imprint of laissez 
faire—if the industrial combinations were destroyed, competition 
would produce such equitable results that regulation could be avoided. 
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Against this background, economic and technological developments 
have forced great changes in the requirements of public policies affect- 
ing patents and competition. The tremendous growth of interde- 
pendence in the economy has driven us into a proliferation of federal 
activities in the last several decades. Interdependence affects all ele- 
ments in the economy: automobile production in Detroit affects fruit 
farmers in California; total wages paid have an influence on corporate 
profits and investment; prices and wage levels in key industries affect 
inflationary pressures; government expenditures and budget balances 
have a bearing on the level of industrial activity and farm prices. 

At the same time, the process of innovation has undergone profound 
changes in important industrial sectors. Such fields as atomic energy 
and space have required organizational frameworks and expenditures 
which surpass the capacities of any industrial complexes. Instead of an 
inventive process which depends on the work of others, many current 
developments require coordinated progress on many fronts. The suc- 
cess of the Wright brothers rested on the invention of an internal com- 
bustion engine which generated enough power relative to its weight. In 
contrast, the success of the Gemini program required a planned group 
of many projects in metallurgy, propellants, electronics, computers, 
and medical science. Such balanced progress must depend on the 
resources of the federal government. 

In response to the profound changes in our economy and technology 
during the last several decades, there has developed a pattern of feder- 
al activities which cannot be reconciled with the relative simplicity of 
the problems which affected congressional action in 1790 and 1890. 
The first antitrust statute, passed in 1890, did not provide for an en- 
forcement agency. Today we find important antitrust provisions in 
about forty-five statutes (not including amendments) and over twenty 
federal agencies with enforcement functions. The drafters of the Sher- 
man Act believed that they were striking a blow for laissez faire. 
Today, that Act and its associated legislation supply the underpinning 
for a substantial regulatory process. Antitrust provides a regulatory 
framework for pricing, methods of distribution, types of investment, 
and patent protection. 

Related to general antitrust problems are the many types of direct 
regulation. The first substantial program of direct industrial regulation 
by the federal government was provided in the Interstate Commerce 
Act in 1897. Today federal agencies regulate, in some way, the inter- 
state and foreign activities of: railroads; truck lines; water trans- 
portation; airlines; electric power companies; natural gas companies; 
pipelines; telephone, telegraph, radio, and television communication; 
various types of drug and food producers and distributors; banks; se- 
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curity exchanges; commodity exchanges; and stockyards. In addition, 
the federal agencies supervise aspects of wage rates, hours of work, 
minimum standards of foods and drugs, and labels of hazardous sub- 
stances and textiles, The federal departments exercise a major 
influence on the uses of many natural resources (timber, water, air- 
ways, and various minerals) through their regulations, promotional ac- 
tivities, the construction and operation of dams and navigable aids, 
ownership and operation of land areas, and subsidy programs. 
Through direct controls, subsidies, and purchases the government reg- 
ulates many types of agricultural production. Through its numerous 
research and development activities and its vast purchases, the federal 
government has a profound effect on the developing structure of such 
important industries as atomic energy, space, computers, and elec- 
tronics. Coincidentally, many of these purchases exert profound regu- 
latory pressures. 

These far-reaching changes in the economy and in the activities of 
the federal government create the need for two major areas of review 
affecting the acts whose passage we are celebrating: the influence of 
regulatory and other governmental activities on innovation and 
growth, and the international implications of patents and antitrust. 


Growth and Innovation 


A basic set of issues affecting the Patent and Sherman Acts concerns 
growth and innovation. We need far-reaching empirical analyses of 
many current policies. Despite a plethora of studies, we have not yet 
found the strategic elements in the definitions of these issues. Nor have 
we advanced much beyond theological doctrine in most of the public 
discussions of these problems. 

We need analysis which combines a broader perspective and more 
empirical content than may be found in most of the discussions, Com- 
petitive problems encompass a broader area than the antitrust laws. 
They are affected by many forms of regulation and by patents. At the 
same time, growth and.innovation are influenced by direct federal pur- 
chases and research as well as the market framework, which is, in 
turn, partly dependent on government activities. Yet, we have had 
comparatively few field investigations of these influences. 

Continuing progress of invention and innovation of products, pro- 
duction methods, and distribution seems to depend on a balance be- 
tween competition and the limited monopoly of the patent system. 
How close are we to that balance, and what is needed to improve it? 

There are many signs that innovation is stimulated by competitive 
pressures, For example, the competition of foreign-made machine tools 
has compelled our domestic industry to institute major cost-reduction 
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programs—programs which inevitably breed innovation. Some esti- 
mate the possibility of reducing costs in the industry by 30 percent, 
and one company plans to effectuate a 37 percent reduction. What are 
the competitive effects of government regulation (including antitrust) 
and of government purchases, research, and development? Do the 
Robinson-Patman Act and other regulatory activities retard innova- 
tion in marketing? Are our barriers against imports reducing the inno- 
vative effects of foreign competition? 

The influence of the patent system itself is unclear. Today we have 
several patent systems in the United States. While one government 
office issues letters patent, the enforcement of patent rights is adminis- 
tered by the courts. Yet, the lack of uniformity in judicial interpreta- 
tion of patents has created not one but a number of systems. An illus- 
tration of this diversity may be found in the rulings of two federal ju- 
dicial circuits. During the period 1948 to 1954, the Fourth Circuit 
upheld 37 percent of the patents that were litigated. In contrast, the 
Second Circuit upheld 2.6 percent of the patents it considered. 

The federal government’s tremendous involvement in research and 
development has produced a new set of problems affecting patents on 
inventions produced through federally sponsored projects. There 
are many alternative solutions: royalty-free patent licenses for the 
government; dedication of the patents in the public domain; federal 
ownership; royalty-free licenses for the contractor; ownership by the 
contractor; federal licenses issued to one company or to all. Many 
public debates have been heard. Yet none has been based on substan- 
tial empirical analysis. Indeed, it seems fair to say that the discussion 
has been notable for considerable cant about patent tradition, property 
rights, and the “public interest” with little analytical substance. Com- 
paratively little attention has been devoted to an objective, empirical 
evaluation of these policy alternatives on growth and innovation. 

The federal patent problem has been complicated by the differences 
in the policies of various government agencies. Policy uniformity is 
needed. Such uniformity does not imply rigidity. It seems reasonable 
to assume that an analytical solution would include a set of criteria for 
determining which rule should be applied in individual situations. 

The great increase in the number of patents issued has created a 
new problem affecting innovation: how to make the vast body of 
knowledge produced by the patent system available to researchers and 
developers. An underlying justification for the patent system is that it 
provides a monopoly right in exchange for the public promulgation of 
new knowledge. Yet, there are signs that the knowledge-producing ele- 
ment of the system is not very effective. Examiners in the Patent 
Office, applicants for patents, and their competitors have to engage in 
laborious, uncertain research to test the novelty of the “invention.” 
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The description of the new feature in a patent application may be cal- 
culated to conceal essential elements affecting workability. After the 
patent has been issued, there is no effective mechanism for transmit- 
ting information about the new addition to the body of knowledge to 
inventors, scientists, engineers, and enterprises. In this respect, the in- 
puts of the patent system into the process of innovation are clearly 
limited. As the number of patents is increased further, this deficiency 
will become a more serious obstacle to potential innovation. 


International Implications 


Our increasing involvement in international trade and in the eco- 
nomic welfare of other countries adds a new dimension to the public 
policies which affect patents and competition. Both sets of policies 
influence free trade in an important way. Both sets can exert 
significant influences on international economic integration and on the 
further development of many countries. 

Despite any considerable progress in reducing tariffs and eliminating 
quota systems, international trade may be held back by effective non- 
tariff barriers. Prominent among these barriers are national patent sys- 
tems and restrictive business practices. 

National patent systems, as well as trademarks, provide an effective 
mechanism for implementing tacit agreements to maintain exclusive 
markets. The owner or exclusive licensee of a United States patent can 
prevent the imports of the patented product; his German counterpart 
can keep out the United States goods, as well as the French product. 

Similar results may obtain through international business agree- 
ments to restrict output, prices, or markets. Such arrangements may 
reduce imports and exports. They may serve to raise prices collected 
by the members of the cartel or to reduce the prices they pay for mate- 
rials. They may be employed to restrict product and process innova- 
tion in order to protect the values of fixed plant and equipment or to 
safeguard market positions. 

Regardless of which methods are employed to restrict the flow of 
international trade, they can suppress potential innovation either by 
direct control or by eliminating competitive pressures. A free move- 
ment of imports can compel producers to seek ways and means of re- 
ducing costs in order to meet import prices. The limitation on imports 
permits the continuation of domestic production methods without 
seeking greater efficiency and lower costs. 

The growing international trade, together with the development of 
transnational corporations, has produced an interesting challenge to 
the patent system. Almost one-fourth of the many patent filings in the 
United States are made by foreign companies. In turn, our enterprises 
filed more than 83,000 applications in other countries in 1963, ac- 


290' AMERICAN ECONOMIC ASSOCIATION 


counting for almost one-third of their total filings. These cross-filings 
compel considerable duplication of work in patent searches and proce- 
dures. They demonstrate the impressive potential uses of patents to 
restrict international trade and the increasing requirement for a more 
effective system of information retrieval and promulgation. 


Policy Needs 


The twin anniversaries should be an occasion for serious analysis of 
present and future problems. Their solutions require a program of re- 
search and of action. In this activity several steps are indicated. 

1. Extended research into the effect of our patent system and gov- 
ernment regulation (including antitrust) on growth and innovation. 

2. Empirical analysis of patents which cover the results of govern- 
ment-sponsored research and development. This work should help to 
develop principles which might be followed in order to stimulate inno- 
vation. 

3. The development of improved systems of information retrieval 
and promulgation in order to promote more effective use of the new 
knowledge created by patent applications. 

4. The revision of our judicial treatment of patents in order to 
create one patent system for the entire United States. 

5. The development of an international patent system with one set 
of criteria for patentability, a central or ccordinated administration, 
and a coordinated juridical system. Pending the organization of such a 
system, we need further coordination and harmonization of the nation- 
al systems in effect. 

6. An international program for the treatment of restrictive busi- 
hess practices. Such a program would require improved coordination of 
statutes, interpretations, exchanges of information, and investigations. 
It would call for special attention to international restrictions which 
are beyond the scope of the existing national authorities. 

7. A continuing federal program of policy research and coordination 
covering government regulatory and related activities which impinge 
on competition and innovation. 

These programs, it should be noted, call for effective interdisciplin- 
ary activity. They require a coordinated application of economic 
analysis, legal research, political science, and natural science. They 
call for research, product innovation, and policy development. 

In brief, the passage of periods of 175 years and of 75 years in a 
world of quick transitions calls for a fresh look at old policies. 


ra 


THE JOINT EFFECT OF ANTITRUST AND PATENT 
LAWS UPON INNOVATION* 


By Jesse W. MARKHAM 
Princeton and Harvard Universities 


I. The Problem 


Quantitative analysis has now been in its ascendancy in economics 
for several decades. It would therefore be highly appropriate on this 
occasion to marshall conclusive factual evidence showing the measur- 
able impact United States antitrust and patent laws have had on inno- 
vation. The reasons why this approach can be pursued on altogether 
too limited a scale are painfully apparent, but perhaps they merit brief 
mention. 

Innovation, or, more precisely, the economic value of innovations, is 
not readily measurable. Even for simple cost-reducing innovations the 
problem of measurement has not been satisfactorily solved, and any- 
one who has followed the growing (and imposing) attempts at mea- 
suring quality-improving innovations is still left with that nagging 
feeling that a 1965 and a 1930 automobile not only perform the same 
functions differently, they also perform different functions. A compari- 
son between the new and the old often is in part a matter of more or 
less, but in larger measure it is a matter of incomparable differences. 
And for truly new products there is no appropriate analogy to be 
found in the preceding time period. 

However, this is only the beginning of the problem. Innovation as 
used in economics is dependent in no small measure on invention in a 
scientific sense. Scientific discoveries are obviously determined in part, 
possibly in large part, by the scientific effort devoted to inventive 
activity. But it is not equally as apparent that inventive effort is 
entirely, or even largely, determined by the economic incentives in- 
corporated in social policies designed to encourage technical progress. 
In fact, as Professor Schmookler argued persuasively at the Seventy- 
seventh Annual Meeting of the American Economic Association one 
year ago, the linkage between “the economy” and technological change 
has received very little attention because for the most part several gen- 
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erations of economists have regarded technological change as an exoge- 
nous variable [12, p. 335]. While Schmookler goes on to argue that 
recently developed evidence indicates that the endogenous component 
in technological change is probably dominant in modern economies, the 
parametric value representing the degree of dominance has not yet 
been computed, nor is it likely to be computed in the forseeable fu- 
ture. And even if it were, the linkage between technological change and 
the patent system and antitrust policy—only two of the several environ- 
mental factors affecting it—would still have to be determined. Again, 
the prospects of establishing these linkages in precise terms seem re- 
mote [5]. In short, it may be stated that innovational activity is a 
function of certain variables, some specified and some as yet unspec- 
ified, but the parameters of this equation are unknown. For this rea- 
son the analysis that follows of necessity leans heavily upon a priori 
postulations which, while they may be examined for consistency with 
certain historical facts, can be neither verified nor disproved. 

Since so much has been written on the broad subject of public policy 
and innovational activity, it should be emphasized that this paper is 
concerned with the joint effects of the patent and antitrust laws. Each 
set of laws unquestionably also has its independent effects, although 
exactly what these effects are may not be apparent. For example, anti- 
trust policy has surely prevented firms from attaining the size they 
otherwise might obtain, but has nevertheless permitted the creation of 
very large firms. If there is a relationship between firm size and inno- 
vational activity [9], antitrust policy has affected the level of such ac- 
tivity through its effect on the size of the firm. Similarly, since patent 
systems have existed for many years in societies that have virtually no 
antimonopoly policy, there is a presumption that the patent incentive 
also exerts its own independent effects. 


Il. The Hypothesis 


We start then by hypothesizing what the joint effect of our antitrust 
policy and patent laws on innovation logically should be. The problem 
may be broken down into three components: (1) are the effects of the 
two public policies on innovation complementary or offsetting, (2) is 
their total (or net) effect on innovation positive or negative, and (3) if 
the net effect on innovation is positive, is the contribution of the pol- 
icy-induced innovations to public welfare greater or less than the price 
society pays for them in the form of inefficient resource allocation re- 
sulting from the monopoly the patent system legalizes? 

While I have not examined all—or even a large fraction—of the lit- 
erature concerned with these three components, I rather suspect that 
most of it weakly subscribes to the view that the patent system, in le- 
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galizing certain forms of monopoly, is a logical incongruity in an eco- 
nomic system generally dedicated to the proposition of maintaining 
effective competition through our antitrust policy [cf. 11, p. 57]. It 
would follow from this that in the absence of the relevant quantitative 
data, the net effect of patent and antitrust policies on welfare-improv- 
ing innovations is speculative. The inconclusiveness of the received 
opinions on this issue, however, stems in large part from our failure to 
have distinguished between the operative mechanics of static welfare 
models and dynamic processes of the economic system. 

To return to the first of the three components of the problem enum- 
erated above, it can be persuasively argued a priori that the patent 
laws and antitrust policy interact to stimulate the rate of innovation; 
that is, the two policies reenforce rather than offset each other. This 
follows from the simple and presumably valid assumption that in a 
market economy business firms willingly incur costs to establish a mo- 
nopoly position commensurate with the difference between anticipated 
monopoly and competitive profits. A retrospective view of the long 
and varied history of monopolistic practices in Western-type market 
economies surely confirms the validity of the assumption that there is 
a high propensity to monopolize. Even in the United States, where the 
most flagrant forms of monopoly and monopolistic practices have been 
proscribed by law, business firms have pursued the prize of monopoly 
gains in a wide variety of ways. Presumably had there been no legal 
restraints of any kind imposed on the means firms employed for ob- 
taining such gains, the variety would have been even more impressive. 

It should follow logically from this that as certain means of seeking 
the rewards of monopoly are foreclosed by law, there will be a shift in 
efforts to monopolize from those now illegal to the remaining legal 
means. In a society generally conceded to be law-abiding this shift 
would be expected simply out of considerations of morality. But even 
if the “morality effect” were ignored, the economic incentives alone 
would assure a shift from the illegal to the legal means of monopoly. 
As most manufacturers now must know, when a given means toward 
monopoly reward is transferred by appropriate statutes from the legal 
to the illegal classification, the costs of using it are increased. In fact, 
if all the possible routes toward monopoly reward except one were 
effectively blocked by legal barriers, the single remaining open route 
should be traveled much more heavily than were all routes left open. 

In the United States the patent laws, at least in theory, have for 175 
years made invention and its attendant innovational activity an open 
road to monopoly gain; contrariwise, antitrust statutes enacted over 
the past 75 years have gradually foreclosed most of the remaining more 
obvious means for attaining such gains. Accordingly, it can be red- 
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soned a priori that the two policies have reenforced each other in 
stimulating innovational activity, There is one possible exception to 
this generalization: the mass of innumerable incremental product and 
process changes that individually do not constitute a sufficient break 
with the prior art to be patented. To the extent it is known beforehand 
such inventive effort is not likely to produce patentable inventions, it is 
not directly attributable to the patent system. On the other hand, when 
these incremental changes are a prelude to, or a “fall-out” effect of, 
more significant inventions and innovations that are patentable, they 
are stimulated by the same system of incentives. 


Ill. The Empirical Evidence 


As pointed out earlier, neither the appropriate techniques of mea- 
surement nor the requisite data for factual verification of this proposi- 
tion are available, but what crude tools and data as are available tend 
generally to support the hypothesis. 

First, as antitrust policy in the two decades since World War IT has 
been extended to encompass a wider range of business practices (e.g,, 
merger through asset acquisition, joint venture, etc.) and administered 
against those it has traditionally encompassed with increased vigor, 
business firms have greatly stepped up their commitment to inventive 
effort. By any yardstick of measurement antitrust policy has become a 
more much important force on the contemporary United States scene 
than it once was [1] [7]. Government and private antitrust cases ini- 
tiated per year are currently running slightly over five times the an- 
nual average for 1945-48 and in sharp contrast with the first 50 years 
of United States antitrust experience the government can virtually as- 
sume it will win any case, especially any merger case, it carries as far 
as the Supreme Court. 

As the constraining forces of antitrust in the business community 
have grown in number and strength, business firms have substantially 
increased their outlays on research and development. Between 1945 
and 1963 industry’s R and D expenditures rose from $0.9 billion (0.42 
percent of GNP) to over $5 billion (slightly over 1 percent of GNP). 

Second, private business firms in other Western economies, oper- 
ating under antimonopoly policies that constrain a great deal less and 
under patent policies that, in general, provide less protection to the 
patent monopoly, spend much less on R and D than their United 
States counterparts. As the data in the accompanying table show, only 
the United Kingdom out of all the major Western countries spends 
even close to as high a percentage of its GNP on R and D as the United 
States. The United Kingdom’s antimonopoly policies since 1956 
have probably been the strongest in Europe, and substantial outlays on 
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R and D are apparently of very recent origin [3]. Similarly, in other 
Western countries the lag in R and D expenditures behind the United 
States was more pronounced in the early than in the late 1950’s, It 
may be of some significance that as anticartel policies mushroomed in 
Europe at the national and supranational level in the late 1950’s, Eu- 
ropean business firms stepped up their expenditures on R and D. 


RESEARCH AND DEVELOPMENT EXPENDITURES* RELATIVE TO Gross NATIONAL Propuct 
AND PER INHABITANT, VARIOUS COUNTRIES 








R AND D EXPENDITURE 


COUNTRY YEAR —_ 

% GNP $ Per Capita 
U Saneca cava mettre’ 1960-61 2.8 78.4 
USSR, os aani Saa 1960 2.3 (?) 36.4 
E E A E 1958-59 2.5 26.0 
Sweden..............5. 1959 1.8 24.3 
Canada... ....cccce cee 1960 1.2 21.9 
West Germany.......... 1959 1.4 15.7 
Francës een een eies 1961 1.3 15.2 
Norway..... ccc cece eee 1960 0.7 10.0 
Australia............00- 1960-61 0.6 8.9 
APADes ce sacecccvenaees 1960-61 1.6 6.2 
New Zealand............ 1961-62 0.3 5.3 

Poland......eceeeeeeees 1960 0.9 (?) 5.3 (?) 
Yugoslavia............. 1960 0.7 1.4 


* Data are for both public and private outlays on R and D. The difference between the 
United States and other Western countries would probably be more pronounced were only 
R and D outlays of private firms included. 

Source: Adapted from Stevan Dedijer, “Measuring the Growth of Science,” Science, 
Nov., 1962, p. 783. 


Finally, there is some scattered evidence that individual large corpo- 
rations, in the face of the high probability that any acquisition they 
may make would be declared illegal if challenged by the government, 
have begun to substitute internal for external means of growth. Gener- 
ally, higher R and D expenditures precede internal expansion than ex- 
ternal expansion. 

Obviously, none of these global data actually verify the hypothesis 
that United States antitrust and patent policies promote innovation. 
The postwar R and D take-off might be explained on other grounds. 
Government-financed R and D outlays, which presumably operate out- 
side the prod of antitrust and the profits incentives provided by the 
patent system, have increased at a more rapid rate than those of pri- 
vate industry; World War II might simply have ushered in the “re- 
search revolution.” And the business environment of the United States 
can be distinguished from that of other Western economies on grounds 
other than public policies toward monopolistic practices and patents. 
Moreover, a comparison between industrial R and D in the United 
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States and European economies is not entirely a matter of relatively 
more or less, but also one of perceptible difference in kind [13]. Nev- 
ertheless, the data are consistent with the hypothesis. 

The essential issue, however, may not be whether the two policies 
complement each other in promoting innovation, but whether they 
perform this function in ways consistent with the optimum allocation 
of resources. If their joint effect is to stimulate more innovational 
activity, they presumably do so by stimulating the creation of more 
patentable inventions and, in turn, more legal 17-year monopolies. In 
terms of the familiar “ideal” output analysis of welfare economics, 
the effect of successful innovational activity is to create the technical 
possibilities of producing greater outputs from the given available 
stock of resources; it moves the transformation curve Tı — Ty’ out- 
ward from the origin to Tz — Ty (see accompanying figure). How- 
ever, if the innovations rest on patented inventions, the resulting out- 
put will not be priced at marginal cost, thereby injecting an element 
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of economic inefficiency into the system; i.e an “ideal” output E 
satisfying the condition 


(respectively the marginal utilities, prices and marginal costs of x and 
y) will not be produced. If, after the innovations occurred, the result- 
ing price ratios were as shown graphically by P2 — PX the equi- 
librium output would be Ez, not an “ideal” output but a “better” out- 
put than Zi, because society has been elevated to a higher indifference 
curve (from Is— Is’ to Js—J.’). However, if the price-distorting 
effect were to lead to an equilibrium output anywhere on Tz — T7 to 
the left of Es, say Es, the price-distorting effects of the monopoly the 
innovations created would, in the short run, more than offset the con- 
tributions they made to efficiency. In time the monopoly protection 
afforded by the patent would erode, the price (of x in this case) 
decline, and the equilibrium output move toward Ez along the path 
T: — T7. 

The foregoing analysis is of course more straightforwardly applica- 
ble to cost-reducing (process) innovations than to product-improving 
and new product innovations. Improvements in the quality of existing 
products can be viewed as fundamentally no different from increases in 
quantity, and accordingly can also be represented by an outward shift 
in the transformation function. However, in the absence of unambigu- 
ous quality indexes [4], the magnitude of the shift is indeterminate. 
Innovations leading to entirely new products present even greater 
difficulties, and in the case of both improved and new products the 
contours of the community’s utility surface are altered, making the re- 
sults based on comparisons with the pre-innovation situation highly 
questionable. 

The overall inadequacies of such analytical tools of comparative sta- 
tistics to deal effectively with such dynamic phenomena. as innovations 
and alterations in the community’s preferences are all too evident. 
However, they do help identify activities according to whether they 
presumably contribute to public welfare. It is difficult to visualize 
many cost-reducing innovations that inject significant elements of mo- 
nopoly into the economy’s price structure. There is a strong presump- 
tion that such innovations result in a welfare gain. The analytical tests 
also illustrate clearly the theory of the “second best.” If the price of X 
contains some element of monopoly, it does not follow that society is 
necessarily better off by having the price of Y perfectly competitive. 
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This suggests that new product innovations on a wide front throughout 
the economy may be more likely to approach the ideal output solution 
than when these innovations are heavily concentrated in a few indus- 
tries; forces tending to drive price-ratios away from competitive norms 
and to shift community preference schedules may partly neutralize 
each other. To illustrate, a simultaneous development of a new product 
X and a new product Y (see figure), both monopolized and sold at 
prices having the same ratio as their previous competitive prices, may 
lead to the ideal output Es. 

The welfare model is a way of defining how antitrust and patent pol- 
icies affect innovation; it provides very little in the way of insights as 
to what these effects have in fact been. While the noticeable lack of 
conclusive factual evidence on precisely how two such time-honored 
and important domestic economic policies have affected the course of 
industrial technology may be regrettable, this factual void explains in 
large measure why the historical courses of the two policies have been 
governed by the a priori case for them. Once the legislation establish- 
ing them was enacted, no persuasive factual grounds for eliminating or 
substantially altering them materialized. 

It seems to be generally agreed that in the hundred years that sepa- 
rated the first patent statute and the enactment of the Sherman Act 
the original safeguards that surrounded the patent grant were substan- 
tially weakened through legislative revision, judicial interpretation, 
and unchecked abuses of the system by private parties: Congress ex- 
tended the period of exclusive use from fourteen to seventeen years in 
1861; other statutory revisions over the years and actions by the 
courts and the Patent Office enlarged the area of patent coverage. 
Business firms took advantage of the liberal legal boundaries, often 
overstepped them [14, p. 450]. In the absence of a national policy 
constraining monopoly generally, these developments were not particu- 
larly anomalous; unprincipled use of a patent right to fix prices was 
probably no more nor no less inimical to economic welfare than simple 
unprincipled price fixing. 

As antitrust policy slowly developed to its present strength, conflicts 
arose between the liberal patent system of the past and the relatively 
vigorous antitrust policy of the present. Increasingly, these conflicts 
appear to have been resolved in favor of antitrust [6]. The courts 
have proscribed price-fixing clauses in patent license agreements [10] 
and they have begun to set higher standards of patentability [2]. It 
was argued earlier that, a priori, a strong patent policy and a strong 
antitrust policy should stimulate innovation. The resolution of appar- 
ent conflicts in them in favor of antitrust, while at the same time re- 
serving temporary monopoly for genuine improvement in the prior art, 
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is consistent with this argument. The courts have also tended increas- 
ingly to deny the patentee exclusive use where it results in significant 
monopoly power. According to one patent law and antitrust authority, 
between 1941 and 1957 over 100 judgments, involving more than 300 
antitrust defendants, provided for compulsory licensing or outright 
dedication of as many as 35,000 patents [9]. The welfare effects of 
this development, however, are not so evident. As Professor Frederic 
Scherer and his associates discovered, once corporations have been 
subjected to patent dedication or compulsory licensing decrees they 
tend to patent less [10]. This result could be attributable to a reduc- 
tion in their inventive and innovational effort or to their placing greater 
reliance on secrecy and less reliance on the patent system for pro- 
tection. Since there is no evidence that the large corporations operating 
under the decrees have, as a group, decreased their outlays on R and D 
relative to all corporations, the presumption is that they have substi- 
tuted some secrecy for patenting. One consequence of this is a reduc- 
tion in the total stock of knowledge available to the scientific commu- 
nity generally and, ultimately, a reduction in the rate of technological 
progress. Again, it cannot be asserted with any degree of assurance 
whether the resulting loss to society is greater or less than the gain in 
the form of less monopoly. 

All this leads to the rather shaky but comforting conclusion that 
present public policy as expressed in our antitrust and patent statutes 
may be characterized by a higher order of rationality than is frequent- 
ly accorded it. In essence, it encourages the pursuit of monopoly re- 
ward through innovation by denying with increasing vigor pursuit of 
such rewards by other means. Whether present policy consists of the 
optimum combination of private incentives and public constraints ob- 
viously cannot be asserted with even this degree of confidence. As that 
wise and in recent years much too neglected teacher Alfred Marshall 
observed in his famous Principles, “The theory of Monopoly starts 
rather than solves practical issues such as these... .” 
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PATENTS, POTENTIAL COMPETITION, AND 
TECHNICAL PROGRESS 


By ALMARIN PHILLIPS 
University of Pennsylvania 


Introduction 


Some years ago, in Potts v. Coe, it was held that “where a corpora- 
tion .. . seeks a patent on a discovery made in the course of its organ- 
ized technical research it must assume a different burden of proof from 
that imposed where the discovery is the product of independent inven- 
tive genius.” It was reasoned that unless patenting by corporations were 
restricted to discoveries “above the level of the art current in its own 
corporate laboratory and other corporate laboratories with which it has 
connections and affiliations” the patent law might “become a cloak 
under which a corporate group may prevent the independent use of 
modern technical information by obtaining patents on the step-by-step 
progress of scientific knowledge.” 

The doctrine of Potts v. Coe has not found its way into patent policy. 
The Patent Code of 1952 stipulates that “patentability shall not be 
negatived by the manner in which the invention was made.’” It appar- 
ently precludes discrimination in the granting of patents based on 
whether the discovery is the predictable result of organized, commercial 
research, or the fruit of independent research, or a “flash of genius.’ 
Neither is there basis for discrimination predicated on the extent to 
which one or a group of patents “prevent the independent use of modern 
technical information” by other firms. That is, until the patent privi- 
lege is abused by its use in price fixing, market sharing, or other mono- 
polistic practices, its actual or potential effects on technical progress and 
on competition are immaterial to its validity. 

I shall not suggest a specific, alternative policy in this paper. It will 
be argued, however, that it is impossible fully to reconcile existing pa- 
tent policy with the objectives of the antitrust laws and, indeed, with 
the constitutionally stated purposes of patents themselves. Without 
assessing the effects of patents on both technical progress and the degree 
and type of competition in particular market circumstances and dis- 
criminating in patent issuance on the basis of such an assessment, 
neither competition nor technical progress will necessarily be fostered. 

1145 F. 2d 27(1944). 


2 35 U.S.C.A. § 103. 
3 Cuno Engineering Corp. v. Automatic Devices Corp., 314 U.S. 84, 91 (1941). 
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It is my view that a weakening of the patent rights of large corpora- 
tions, especially as the patents relate to essentially trivial applications of 
a well-established branch of technology to their historic products, pro- 
cesses, arid markéts; would do little to hinder the “Progress of Science 
and useful Arts”* and, in some market situations, would be instrumental 
in promoting these ends. Further, to the extent that a weakening of the 
patent rights of established firms would effectively reduce barriers to 
entry, price and output as well as innovative behavior might result 
which is more consistent with efficient resource allocation. 

As Professor Markham points out in his accompanying paper, there 
is no obvious emipirical method for testing such hypotheses. The pro- 
cedure here will be first to question the popular notion that technical 
progress in industry is dependent on the prior existence of large firms 
operating in oligopolistic markets. It is suggested that the more appro- 
priate explanation is that technical progress is one among many factors 
which terids to bring about such a market structure. Following this, the 
likely effects of patents on innovations by established and by entering 
firms are briefly assessed. 


Market Structure and Technological Change 


Revolutions in basic scientific concepts, while perhaps not completely 
disassociated with contemporary economic circumstances, have not 
been closely related to narrow, supply and demand, market phenomena. 
As the revolutions have occurred, however, end as new configurations of 
scientific paradigms have emerged, the continuing, “mopping-up” 
operations within the discipline, confined to methods and problems con- 
sistent with “the preformed and relatively inflexible box that the para- 
digm supplies,’’® have created a chain of possibilities for the introduction 
of new products and processes.” 

The Schumpeter of the Theory of Economic Development ascribed to 
his entrepreneur the role of perceiving of and attempting these pos- 
sibilities. That Schumpeter disavowed a “great man” interpretation of 
his theory and distinguished between the functions of the inventor and 
those of the innovator is consistent with the idea that developments in 


4 Constitution of the United States, Article I, Section 8, Clause 8. 

5 “Scientific revolution” is used here in the same sense as in T. S. Kuhn, The Structure of 
Scientific Revolutions (Chicago, 1962). Kuhn restricts the term to “tradition-shattering com- 
pléments to the tradition-bound activity of normal scietce” (p. 6) or “non-cumulative de- 
velopment episodes in which an older paradigr is replaced in whole or in part by an incom- 
patible new one” (p. 91). 

8 Kuhn, op. cit., p. 24. 

7 “One of the reasons why normal science seems to progress so rapidly iè that its practitioners 
seem to concentrate on problems that only their own lack of ingenuity should keep them 
from solving.” Ibid., p. 37. 
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science, which are themselves largely exogenous to the market process, 
inevitably lead to these consequences in a capitalist society. Schumpe- 
ter, however, was at this stage working within the context of a circular 
flow equilibrium and, implicitly, in a historical context akin to that 
which existed up to the late nineteenth century. As a consequence, he 
conceived of the new industries which arise from innovations as stem- 
ming from new firms and generating towards competitive structures and 
levels of performance through the “swarming” of secondary innovators 
and the evolution of a new, but nonetheless static, technology.® 

When, as occurred for some industries towards the close of the nine- 
teenth century, a changing science becomes allied to an industry’s 
technology and remains so over a period of time, the market conse- 
quences are more similar to those described by the Schumpeter of 
Capitalism, Socialism and Democracy. The tendency towards an easy 
entry, deconcentrated industry is offset by other factors favoring in- 
creased concentration, barriers to entry, and long-term monopoly re- 
wards. Whether the initially successful innovation is made by an 
existing or by a new firm, the fact of initial success in an environment 
of continuously changing technical possibilities tends to make further 
success, by those firms less difficult than is the achievement of similar 
success by firms which wish to swarm into the new area. Existing firms 
which are adversely affected by the innovation have at once fewer re- 
sources and a more pressing need to change than do the initially success- 
ful. These circumstances make it more difficult to bear the time and 
resource costs of learning and searching in a continuously developing 
area of science. They also create a “crisis” atmosphere which may not be 
conducive to effective applied research by scientific personnel. 

A significant element in the “‘success breeds success” tendency arises 
from the contributions of the initially successful firms to the related 
scientific disciplines. The availability of resources internal to these firms 
permits, and the experience of successful innovation encourages, the 
mice A. Schumpeter, The Theory of Economic Development (Cambridge, Mass., 1934), pp” 
°Tt is impossible and unnecessary to pick a precise date after which the fusion of science 
and industrial technologies altered this pattern. See T. S. Kuhn, “Comment,” The Rate and 
Direction of Inventive Activity (Princeton, 1962), pp. 454-55, and J. B. Conant, Science and 
Common Sense (New Haven, 1951), pp. 304-05, for a discussion of the historic change. 

10 I wish to acknowledge—without in any way implicating him in the treatment here—that 
it was my RAND colleague, Richard R. Nelson, who drew my attention to relationships be- 
tween organized scientific disciplines and technical progress in industries. In this regard, see 
his “Statement” in Economic Conceniration, Hearings before the Subcommittee on Antitrust 
and Monopoly of the Committee on the Judiciary, United States Senate, 89th Cong., Part 3, 
Concentration, Invention and Innovation (Washington, 1965), especially pp. 1142-1146, and 
Technological Advance, Economic Growth, and Public Policy, by Richard R. Nelson, Merton 
J. Peck and Edward D. Kalacheck (forthcoming), Chaps. 2 and 5. See also F. M. Scherer, 


“Firm Size, Market Structure, Opportunity, and the Output of Patented Inventions,” 
A.E.R., Dec., 1965. 
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engagement of scientific personnel in the professional activities of their 
own disciplines.“ Here they may not only create opportunities for addi- 
tional change but also be in a position to perceive of additional applica- 
tions for scientific developments arising outside of their own research to 
the accomplishment of goals by their own firms. The crucial point is 
simply that, where knowledge of a science and its economic applications 
is continuously changing, with each change dependent to some degree on 
previous ones, there are substantial “learning costs” for any firm—new 
or old-—-which attempts to enter the field. Knowledge cannot be cost- 
lessly and timelessly transferred among firms. There is no static, gener- 
ally known technology position towards which firms can easily swarm. 

It is suggested, then, that a progressing science which is related to the 
products and processes of particular industries operates on markets in 
ways such that some firms tend to become larger, more profitable, and 
more technologically progressive while others experience increasing 
difficulties in remaining viable. The latter tend either to remain small, 
in “corners” of the market protected by various forms of product differ- 
entiation, or to disappear through mergers and failures. These results 
are not because “the modern industry of a few large firms” is “an almost 
perfect instrument for inducing technical change.” The results are 
instead because continuity in technical change made possible by a 
changing scientific environment is an almost perfect instrument for 
inducing a modern industry of a few large firms which, in turn, con- 
tribute to technology. 

Two related points require emphasis. First, not all oligopolistic mar- 
kets with large firms are necessarily technologically progressive. Oligo- 
poly may have its base in scale economies, resource preemption, mono- 
polistic practices, or mergers in the context of static technologies. Fur- 
ther, even if the concentrated structure is the result of past technical 
changes, the industry need not continue to be progressive. 

Second, while technical change does tend to produce concentrated 
industries, it is not contended that all atomistically structured indus- 
tries are necessarily unprogressive. If technical advances do not create 
scale economies or limit entry and encourage exits because of the size of 
capital expenditures or the amount of learning involved in their use, an 
atomistic structure may persist with technological change over long 
periods of time. The same conditions discourage technical change origi- 


u T., S. Kuhn, in “Comment,” loc. cit., refers to science and industrial technology as being 
“intimately entangled as they have never been before.” 

2 J, K. Galbraith, American Capitalism (Boston, 1952), p. 91. 

13 This is purposely overstated since it represents a substantial change from the view I ex- 
pressed in “Concentration, Scale and Technological Change in Selected Manufacturing In- 
dustries, 1899-1939,” J. of Ind. Econ., June, 1956. The present position is weakly suggested 
in “Market Structure, Innovation and Investment,” in Patents and Progress, W. Alderson, V. 
Terpstra and S. Shapiro, eds. (Homewood, Il., 1965). 
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nating internal to the industry, however, since the benefits of search 
undertaken by one firm tend to be spread over all firms. Hence, as 
Galbraith argues, whatever changes occur are likely to originate in 
sources external to industries of this sort. 


A Crude Empirical Test 


As has been noted, there is no obvious way to test empirically the 
validity of hypotheses of this kind. Those just advanced involve an oper- 
ationally ambiguous notion of relations between the progressiveness of 
scientific disciplines and the products and processes of industries. In 
addition, they cover behavior of firms over time as well as comparisons 
of firm behavior at a given time for which no adequate data exist. 

Despite these important limitations, the data presented in Table 1 
were analyzed. The time problem can only be handled by the assump- 
tion that the structure of particular industries, at the observed point in 
time, incorporates the effects of recently past technological progress and 
of other effects on structure. 

The numbers in the next to last column are indices purporting to 
measure the strength of the association between organized sciences and 
the technologies of the respective industries. They were obtained from 
studying the descriptions of the products primary to each 4-digit SIC 
industry included in the 2-digit groups. Each product was assigned a 
code of 1, 2, or 3, depending on an obviously subjective evaluation of the 
extent to which current science permits functional (as contrasted with 
stylistic) product changes and product differentiation among firms. The 
figure shown for each of the groups is the modal number for the products. 
of the group. The results can certainly be criticized as arbitrary, but a 
substitute measure was not discovered. 

Company financed R and D funds per hundred dollars of value added 
are used as the measure of the propensity of firms in each industry to- 
wards technological change. This can be viewed as the cost value of the 
scientific knowledge produced from private funds within the industry or 
as the resource expenditure involved in searching among the alterna- 
tives provided by science. Size of company is measured by value added 
per firm and concentration is represented by the weighted average of the 
ratio of the value of shipments of the four largest firms to total ship- 
ments of the 4-digit industries in each industry group. 

The following nomenclature is used: 

R;= company financed R and D funds per hundred dollars of value added 

in the jth industry (j=1, 2, --- 11). 
S;= value added per firm in the jth industry. 
C;= concentration ratio. 


14 I am indebted to Michael Evans for the computation of these averages. 


TABLE 1 
Company FINANCED R anp D Fonps, FRM Size, MARKET CONCENTRATION, AND PRODUCT 
CHANGEABILITY, 1958 











Company Estimated 
Financed Value Company- 
Size R and D Added Conca Indexof! Financed 
Class | Funds per S oncen- | Product | R and D 
Industry per Firm | tration 
of Hundred (millions Ratio |Change-| Funds per 
Firms*| Dollars of | (dollar ) ane | ability | Hundred 
Value Sh Sees Dollar of 
Added Value Added 
1. Food and kin- 1 0.06 0.24 — — .20 
dred products..| 2 0.47 21.98 — — .82 
3 1.03 125.24 — — 88 
Total 0.45 0.49 33 1 53 
2. Lumber, wood 1 0.16 0.09 — = .10 
products, and 2 0.34 11.64 = — .36 
furniture....... 3 0.82 48.60 — — 44 
Total 0.21 0.11 14 1 .22 
3. Paperandallied| 1 0.48 0.50 — — AT 
products....... 2 0.86 21.01 — — .65 
3 1.36 396.20 — — 1.03 
Total 0.92 1.36 26 1 .58 
4. Chemicals...... 1 1.77 0.30 _ — .63 
2 5.62 30.03 — — 6.03 
6.71 217.17 — — 8.34 
Total 5.49 1.42 46 3 4.82 
5. Petroleum refin-} 1 0.00 0.22 — — Al 
ing and extrac- 2 1.66 34.10 — — 2.56 
HOD OEE 3 3.09 334.85 — — 3.56 
Total 2.02 0.72 34 2 1.79 
6. Primary metals.} 1 0.00 0.41 — — 19 
2 1.09 19.02 — — .85 
1.00 269.06 — — 1.29 
Total 0.84 2.39 48 1 .95 
7. Fabricated 1 0.22 0.23 — — „51 
metal products.| 2 1.50 17.24 — — 1.94 
3 2.23 125.80 — — 2.62 
Total 0.86 0.39 27 2 1.35 
8. Machinery, 1 1.25 0.19 — — 2.36 
except electrical] 2 3.13 16.37 — — 4.47 
3 7.38 116.79 — — 6.05 
Total 3.71 0.42 36 3 3.15 
9. Electrical 1 0.61 0.37 — — -17 
equipment..... 2 4.45 16.61 — -— 5.47 
3 7.81 221.41 GER _ 8.69 
Total 5.66 1.65 48 3 5.11 
10. Aircraft and 1 2.82 0.45 — — -00 
missiles ....... 2 2.71 16.55 — — 5.30 
3 5.11 230.76 — — 9.63 
Total 4.80 5.50 50 3 6.88 
11. Instruments....| 1 1.40 0.27 _ = 95 
5.80 18.92 Ta _— 5.58 
3 7.70 144.33 —_— _- 7.79 
Total 5.35 -93 48 3 4.50 





* Class 1 = employment less than 1,000 per firm; class 2 = employment between 1,000 
and 4,999; class 3 = employment of 5,000 or more. 
Source: National Science Foundation, Census of Manufactures: 
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P;=index of product changeability and differentiability. 

R= company financed R and D funds per hundred dollars of value added 
by firms in the ith size category of the jth industry (=1, 2, 3, with 
categories based respectively on employment of less than 1,000, 
1,000 through 4,999, and 5,000 or more). 

S;;= value added per firm in the ith size category in the jth industry. 


The analysis was done in two steps. The first is intended to explain 
differences in R and D behavior among industries; the second, to ex- 
plain difference within the industries. The estimating equation for the 
first step is: 

(1) Ry = aSiCiPin, 

where b and c are the elasticities of R and D funds with respect to inter- 
industry differences in firm size and concentration. Because the values 
for P; lack cardinal meaning, ‘only the sign of d has economic signifi- 
cance. 

Equation (1) was converted to logarithmic form and the resulting 
least squares estimate is: 


(2) log Ry = .201 + .226 log S; + .611 log C; + 1.608 log Pj 
(.676) (.174) (.554) (.254) 
R? = .93 


There are statistical problems in interpreting these results. The cor- 
relation between S; and C;, in their log forms, is 4-.81; that between S; 
and P;, +.32; between C; and P;, +.59. This collinearity, however, is 
precisely that to be expected in near-equilibrium conditions for mar- 
kets operating as hypothesized. Where science permits easy product 
change and differentiation, the market process tends over time to cause 
the scale of surviving firms to be large and concentration to be high. 
Hence, the set of relatively high positive coefficients in the correlation 
matrix is entirely consistent with the theory despite the purely statis- 
tical problems it presents. Since it is not true that markets in which 
product change is difficult necessarily have small firms and low concen- 
tration, the correlations between S; and P; and between C; and P; are 
not perfect. Further, the simple correlation between P; and R;, again 
in the log form, is +.91, while that between C; and R; is +.80. Adding 
the effect of C; to that of P; in the explanation of R; produces only small 
reductions in the proportion of unexplained variance. 

Since this is at best a pilot venture, equation (2) was accepted as a 
good estimator of differences in industry levels of R and D performance. 
From it, R; values were obtained and the second step was to fit the 
equation: 
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Ry - R; Sy ) (=) (= ) 
(3) R; a Rog ( Sy a P; log S; i 


Here the attempt is to explain differences in R and D performance be- 
tween the estimated industry performance and the three size groups of 
firms within each industry. It is anticipated that larger firms do rela- 
tively more R and D than do the smaller ones but that, as firm size 
increases in conjunction with increases in concentration and decreases in 
the ease with which products can be changed and differentiated, the 
larger firms will tend to perform relatively less R and D.” Thus, it is 
expected that: 


(4) B>0 
¥ <0 


and the possibility is admitted that for high values of C; and low values 
for P;: 


Cy 
5 — y — ; 
(5) te 


If (5) holds, the interaction between high concentration and low product 
changeability “swamps” the simple size of firm effect. 


Regression yielded: 
R; ~ R, Si C S; 
(6) = = .49 + .27 log (>) — .20 (=) log (=). 
(.11) (.05) (.23) 
R= 67 


The signs are those anticipated, but the coefficient for the interaction 
variable is not significantly different from zero by the conventional tests. 
Further, the estimated value for y is such that, with the arbitrary P; 
values adopted, C; would have nonsensically to exceed unity before 
swamping could occur. 

Table 1 provides the final Ê; and Ê; values in the last column. The 
correlation between Rand Ris +.91. It can hardly be said, however, 
that the hypothesis is confirmed that it is primarily the relationship be- 
tween organized scientific disciplines and the technologies of industries 
which explains industrial technological advance. Nonetheless, given the 
crudeness of the methods and data employed, it is perhaps surprising 
that the results come as close as they do to those hypothesized. .. _ 

15 Space limitations prohibit an explanation of the underlying theory. See O. E. Williamson, 


“Innovation and Market Structure,” J.P.E., Feb., 1965, and “Market Structure, Innovation 
and Investment,” loc. cit. 
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Patents and Technical Progress 


It is often contended that without patent protection large firms would 
be less inclined to research and development, less willing to innovate and 
make fewer contributions to science.! Such propositions seem incorrect 
when a progressing science is closely allied to the technology of an in- 
dustry and largely irrelevant to technical progress—though not to 
competition—when no science is closely related. 

If science affords continuing opportunities for firms to improve exist- 
ing products, to introduce new products as substitutes or complements 
to existing products, or to lower costs of production, the firms can 
hardly fail to search the horizons of science for these opportunities ex- 
cept in an environment which is otherwise noncompetitive. While there 
are risks associated with investment in research and innovation, failure 
on the part of an individual firm to undertake these risks entails the 
more substantial risk that another will succeed. That is, in a rapidly 
changing technical environment, the choice not to search for new pro- 
ducts and processes almost certainly entails declining profits and market 
shares if the other firms are not known to be making the same choice. 
Even a collective decision by all firms not to search has such an expected 
payoff if there are no substantial barriers to entry. 

The previous arguments have indicated that a competitive market is 
not likely to result in the context of a rapidly changing technology. This 
is true with or without patents in the hands of leading firms. But the 
social results appear better if the patent positions of these firms are not 
allowed to accumulate to a point that so much of the past developments 
are encompassed that entry is effectively barred. Without a strong 
patent position for existing firms—individually or collectively—and 
without other, nontechnical barriers to entry, the changing scientific 
base will encourage the entry of new firms except as the existing firms 
themselves prevent it by adopting the economically preferable alterna- 
tives which science affords. The maintenance of free entry, that is, will 
in this context tend to induce entry-preventative technological change 
in a manner analogous to the inducing of entry-preventative pricing 
with given technologies!” 

If it is recognized that leading firms are likely to be able to impede 
entry by means other than patents and technological progressiveness, a 

16 See the treatment of this point in Corwin Edwards, Maintaining Competition (New York, 
1949), pp. 216-18. See, also, G. E. Frost, “Patent Rights and the Stimulation of Technical 
Change,” W. Alderson, “A Marketing View of the Patent System,” D. Smith, “Technological 
Innovation and Patents,” all in Patents and Progress., loc. cit., and F. Machlup, An Economic 
Review of the Patent System, Staff Study, Subcommittee on Patents, Trademarks and Copy- 
right of the Committee on the Judiciary, United States Senate, 85th Cong.(Washington, 1958). 

47 The best recent illustration of this is in the pharmaceutical industry. See W. S. Comanor, 


“Research and Competitive Product Differentiation in the Pharmaceutical Industry in the 
United States,” Economica, Nov., 1964. 
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corollary argument emerges for strengthening the patent position of 
potential entrants. The pressure which the latter can put on existing 
firms depends on their being able to enter if technically possible and 
economically preferable products and processes are not reasonably 
promptly adopted. A preferred patent status will not by itself remove 
other entry barriers, but it would at least eliminate one historically 
important means by which established firms have been able to control 
the pace of innovations for their own benefit.* 

It follows, too, that as the change in technology relating to an in- 
dustry tends to slow, the possibility of firms preventing entry by tech- 
nical progressiveness tends to disappear. The technology and its applica- 
tions become more generally known and the learning costs associated 
with entry become lower. As this occurs, the possibility of the market 
operating in a competitive fashion increases if the established firms have 
not so foreclosed the technology by a web of interrelated and successive 
“improvement” patents that, despite the common knowledge of tech- 
nology, entry is impossible. Here, the argument that patents foster 
technological change is hardly applicable; their purpose and their effect 
are no more than to sustain established positions of market power. 


Conclusions 


The recasting of the relationship between technological change and 
the structure of markets offers a somewhat different foundation for 
many previously advanced arguments for questioning the social value of 
permitting the indiscriminant control over technology by established 
firms through the patent privilege. It is perfectly clear, however, that 
the legislative changes necessary to inaugurate a discriminatory policy 
would be difficult to draft. The position is defensible that until enough 
is known of the particular circumstances in which patents retard rather 
than encourage technical progress no policy changes should be made. 
The same argument, however, could be used to stall virtually all legisla- 
tion affecting the operation of markets. For my own part, I would be 
willing to see some legislative experimentation reducing the patent 
protection afforded to large and established businesses. I suspect that 
` such a policy would be consistent with the purposes of the antitrust laws 
as well as with the avowed purpose of the patent laws. 

18 See Edwards, op. cit., pp. 218-35, W. Hamilton, Patents and Free Enterprise, T. 


N.E.C. 
Monograph No, 31; C. Wilcox, Competition and Monopoly in American Indusiry, T.N,E.C. 
Monograph No. 21. 


DISCUSSION 


Corwin D. Epwarps:; Professor Phillips has added a provocative new hy- 
pothesis to our thinking about patents: that initial successes in a technologi- 
cally changing industry become, via patents, means to further success, and 
thus foster oligopoly. To me the logic with which he expounds his point is 
more persuasive than the correlations of subjectively selected data that he 
offers in further support of it, 

I agree with Mark Massel that we need to reexamine our patent laws in re- 
lation to the objectives of our antitrust policy. In what I shall say here, I hope 
to suggest certain aspects of that reexamination. 

However, I shall focus my remarks chiefly upon Professor Markham’s 
paper. By failing to distinguish sharply between scientific discovery, inven- 
tion, and innovation, his paper seems to me to obscure some points that are 
highly relevant to his cautious approval of the interaction of patent and anti- 
trust laws. 

In discussing the patent laws, four concepts should be sharply 
differentiated: first, research that results in new scientific knowledge; second, 
invention, by which knowledge, new or old, is given a new industrial applica- 
tion; third, development, by which use of an invention is made sufficiently 
cheap and reliable to justify its commercial use; fourth, innovation, by which 
a new commercial activity is actually undertaken. 

Inventions are patentable. Scientific discoveries and developmental activi- 
ties are not. Innovations are not patentable as such; and though many of 
them are based upon patented inventions, others consist in unpatented and 
unpatentable changes in the characteristics of commodities or in business 
methods. Moreover, invention does not necessarily lead to innovation. Some 
inventions are kept out of use by their owners; some are used to block innova- 
tions by the rest of the community. A firm that has patented what it considers 
the best means to a desired result often undertakes further research in order to 
patent and keep out of use alternative means that might otherwise be de- 
veloped and used by others. The desire to block others and avoid being 
blocked fosters invention. It may also retard innovation. 

With these distinctions in mind, one can readily see that our public policy 
has paradoxical aspects. We tolerate no property rights in scientific discov- 
eries, however expensively these discoveries may be attained; for we believe 
that scientific progress requires an unimpeded right for anyone to use what- 
ever scientific knowledge he needs. We presume that without the incentive of 
property rights, scientific research will be done and scientific discoveries will 
be announced, Simultaneously, we grant monopoly rights to inventions in the 
belief that the prospect of such rights is a necessary incentive to induce people 
to invent and to disclose. Apparently we think that the need for this incentive 
ceases when the invention has been made; for the monopoly rights enjoyed 
under a patent that requires expensive development are no more extensive 
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than those enjoyed under a patent that needs no development expenditure at 
all. As to innovation, our patent laws ignore it entirely. Although the progress 
of the useful arts is the constitutional basis for patent law, we, unlike many 
other countries, permit a patentee to refrain both from using his patent and 
from allowing others to use it. 

Even in a world of individual inventors and individual business proprietor- 
ships, such a policy would be anomalous enough to cast some doubt upon the 
theory of the patent system. Without exploring this doubt, however, I want to 
focus on the way the anomalies are magnified in a world of large corporations 
and institutionalized research. In such a world, the patent system comes to in- 
clude much functionless restriction, yet fails to provide effectively for some of 
the obvious needs of corporate patentees. 

The chief changes that have appeared seem to me to be these. 

1. The government now bears a large part of the cost of corporate research 
and development—-partly through foregone income taxes, partly through di- 
rect payments to research contractors. (To qualify for government benefits, 
various large firms classify as research and development, and thus get subsidy 
upon, expenditures that were formerly treated as operating expenses. Research 
probably has increased, but the distortion of the figures makes measurement 
of the increase impossible.) 

2. Concentrated research results in great accumulations of patents in a few 
corporations. The accumulations become still greater because many of the pat- 
ents obtained by independent inventors cannot be used by them, for lack of 
access to related patents and for lack of capital. Hence independent patents 
are often sold to some large corporation. 

3. Continuously acquiring new patents, the great patent holders enjoy pat- ` 
ent protection for periods of time much longer than the duration of a patent. 
Particular patents expire, but control endures through successor patents. 

4, Patents are obtained and used where there was no invention. Mass pro- 
cessing of patent applications becomes slipshod processing; patents are improv- 
idently granted; and by correcting these derelictions the courts invalidate a 
large proportion of the patents that come before them. But most of the legally 
questionable patents possessed by large corporations continue to afford their 
owners a considerable measure of control. Their validity is acknowledged 
without a legal contest by small firms too weak to litigate and by large firms 
that do not desire to subject their own weak patents to a reciprocal legal test. 
Thus patents reflect not only an underlying process of technological invention 
but also an equally ingenious process of legal invention, by which dubious 
patents are obtained and made effective by contract. 

5. As patents proliferate, even the large patent holders are likely to need to 
use technology that is controlled by somebody else. Singly they possess 
enough patents to veto effective operation by others but face the possibility of 
a similar veto. If each such firm insisted upon exercising its legal right to use 
its own patents exclusively, the patent system would often be a source of re- 
ciprocal frustration. In such cases, which are increasingly common, pooling of 
patent rights becomes indispensible, 
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6. But though under the patent laws an individual patentee monopolizes his 
invention and can impose significant restrictions upon those whom he licenses 
to use it, patentees acting collectively have no such immunity for restriction 
collectively or reciprocally imposed. The pooling of patent rights that is neces- 
sary involves great risks under the antitrust laws if the pooling arrangements 
include commercial restrictions. Much of the incentive provided by patent mo- 
nopoly is nullified by the barriers to restrictive patent exchanges, 

Conditions such as these would be, presumably, the subject of the reexam- 
ination of patent policy desired by Mr. Massel. I agree that they need exami- 
nation; and I also agree that this examination should include consideration 
not only of the incentives derived from desire for patent monopoly but also of 
the incentives for innovation derived from competition. I agree with Professor 
Phillips that in any such reexamination reduction of the power of powerful pat- 
entees should be one of the focal points of attention. But I do not think, with 
Professor Phillips, that every patent grant to an oligopolist should be preceded 
by a market study that would turn the issue of the patent into a big econom- 
ico-legal case. We need to reconsider our criteria, not to make a series of elab- 
orately studied ad hoc decisions. 

The diversity of the possibilities for action cannot be readily perceived if 
one assumes, as Professor Markham appears to do, that the problem of public 
policy is merely to assess the pros and cons of authorizing by patent a monop- 
oly that has characteristics similar to the monopoly of economic theory. Pat- 
ent monopolies have today peculiarities of statutory origin that differentiate 
them from other monopolies. For example, they include unique rights to inter- 
fere with others: because he made an invention first, a patentee could invoke 
his patent against me even if I, never having heard of his patent nor made use 
of his ideas, had independently achieved the same invention by my own efforts 
one week later than he. Other property rights convey no similar power to pre- 
vent people from using the results of their own independent efforts. 

Patents tomorrow, like patents today, will give their possessors whatever 
rights public policy may be willing to endorse. This means that the incentives 
provided by patent law could take some other form than monopoly or could 
provide any degree or kind of monopoly that imagination can devise and think 
suitable. The law could seek to foster invention or could reach further to fos- 
ter all research and development expenditure. It could rely upon pecuniary 
grants instead of grants of monopoly rights. If it granted monopoly rights, it 
could curtail them in numerous ways. The following four questions indicate a 
few of the more obvious possibilities. 

1. Should a patentee be forbidden to hold his patent out of use, or should 
he be required either to use it himself or to license it for use by others? 

2. Should the restrictions that a patentee can impose upon others by license 
be limited to those that protect the patentee from competition by his licensee, 
or should they (as now) also include restrictions by which he protects one li- 
censee from competition by another? 

3. Should the patentee’s right to exclusive use of his patent be converted 
into a mere right to exact reasonable compensation from other users? 
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4, Where all or most of the cost of an invention has been defrayed by the 
government, should the rights conveyed to a private patentee be corre- 
spondingly curtailed? 


ALFRED E. Kamn: There is no respect in which I flatly disagree with 
these papers. I will confine my remarks to those respects in which I found one 
or another of them unconvincing. 

Professor Markham attributes the “inconclusiveness of the received opin- 
ions” about the effect of our antitrust and patent laws on innovation to “our 
failure to have distinguished between the operative mechanics of static welfare 
models and dynamic processes. . . .” I cannot imagine what he can have been 
reading on the subject. Certainly the central question in all the modern litera- 
ture is precisely whether the positive dynamic contributions of the patent sys- 
tem do or do not outweigh the costs involved in its departure from the static 
welfare ideal. (See, for example, Fritz Machlup’s “The Optimum Lag of Imi- 
tation Behind Innovation,” in Festskrift til Frederick Zeuthen, Copenhagen, 
1958; and my own, “The Role of Patents,” in John P. Miller, Competition, 
Cartels and Their Regulation, Amsterdam, 1962.) 

His own conclusion is that our policy “may be characterized by a higher 
order of rationality than is frequently accorded it.” This is not much of a con- 
clusion. The reason for the modesty, he clearly points out, is that the support- 
ing argument is essentially speculative and the evidence he cites falls far short 
of objective proof. 

The first support he adduces is the a priori argument that if the antitrust 
laws close certain doors to monopoly, this should increase the flow of effort 
through the door that remains open: patent-protected innovation. This suppo- 
sition sounds like an adaptation of the old wages-fund theorv, only now it is a 
kind of “monopoly-effort fund.” One might equally posit a tendency of firms 
to try at all times to protect or strengthen their market positions, by all avail- 
able means, wherever they anticipate benefits will exceed costs. In that event 
closing one door would not increase the traffic through another. Moreover, this 
simple contention ignores the really important problem, which arises from the 
fact that an effective antitrust policy must partially close the patent-innova- 
tion door, too, by setting limits on the accumulation and use of patents, 

Second, Markham’s factual evidence seems to me trivial. The immense ex- 
pansion of research expenditures since World War II offers no independent 
support for the notion that the increased activity and successes of our anti- 
trust agencies—including their successes in striking down patents and patent 
practices—have made a positive contribution to innovation, It is even more 
difficult to take seriously his international comparisons of R and D spending 
as supporting the hypothesis. Differences in national antitrust or patent pol- 
icies have nothing to do with the high ranking of the U.S.S.R.; with the vary- 
ing portions of the total national efforts financed by governments (over one- 
half in the U.S.); and surely they have little or nothing to do with the 
markedly more intense efforts of Japan than New Zealand, Sweden than Nor- 
way and Australia, or the U.S.S.R. than Poland or Yugoslavia. Compared 
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with levels of GNP, education and industrialization, the influence of antitrust 
and patent policies could only have been slight; whether it was positive or 
negative these figures give not even a hint. 

Finally, I find his welfare economics argument largely beside the point. I do 
not see by what process the potential welfare gains from a patented, cost-re- 
ducing process innovation could in fact be more than offset by the price-dis- 
torting effect of the patent monopoly, the result that his graph purports to 
demonstrate. Markham himself says he finds such an outcome “difficult to vi- 
sualize.” 

To expose the circumstances in which the patent may be too high a price to 
pay, one must examine the system’s original justification: patents, it was held, 
involve no net social cost because the monopoly they confer is over something 
society would not otherwise have had. So long as this assumption is valid, so- 
ciety cannot be moved to a lower indifference curve by monopolization of an 
innovation. The critical questions, then, concern the validity of that assump- 
tion: whether or how much later any particular innovation might have been 
forthcoming without the patent inducement, and whether the patent monopoly 
power is equivalently limited in duration and scope. It is the function of an 
ideal patent system and antitrust policy to assure that the innovator’s remu- 
neration (involving a static social cost) does not exceed the value of his con- 
tribution (the dynamic social benefit). 

In these circumstances, the two systems of law can never be unequivocally 
compatible—or incompatible—or even consistent. Their interrelationships are 
complex; their effect, singly and in combination, and their optimum blend will 
vary from one market context to another—as Mark Massel implies with his 
historical recital, and Almarin Phillips and Markham himself explicitly point 
out. Antitrust reduces the value of the patent incentive; but it also helps free 
innovational competition from possible blockages, patent-originating and 
others. The patent system both contributes to the erosion of preexisting, static 
monopoly positions, by fostering innovation, and constructs roadblocks to 
competition, both static and dynamic. An ideal policy, I have argued else- 
where, would have to practice perfect monopsonistic discrimination in de- 
ciding how long and strong and broad a patent to offer for each separate inno- 
vation, and what kinds of antitrust proscriptions and remedies to apply in 
each situation. 

Professor Phillips’ proposed reform attempts just such a discrimination, and 
I am inclined to endorse it. But I do have some reservations about his sup- 
porting reasoning and statistical evidence. 

First, against the reasons he cites for expecting a rapidly progressing tech- 
nology to create progressive tendencies to market concentration and impeded 
entry must be weighed the greater attractions and opportunities for entry 
afforded by rapid growth and change, William Shepherd, Ralph Nelson, Mi- 
chael Gort, and Edwin Mansfield have all found that rapid industry growth 
seems to be associated with declining concentration and with instability in the 
market positions of leading firms. The scientific knowledge acquired by the 
pioneers in petrochemicals, electronics, in catalytic cracking or the oxygen 
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conversion process did not prevent rapid entry and the erosion of dominant 
initial positions. 

These experiences suggest the most formidable obstacle to putting Phillips’ 
proposed reform into effect: how would one define the industries, the leading 
firms in which would be denied the right to patent? Would a dominant posi- 
tion in “chemicals” suffice to deny a firm a patent on nylon, titanium, magne- 
sium, Delrin, Saran, or ethylene glycol antifreeze; or in petroleum refining a 
patent on synthetic glycol or on the Houdry catalytic cracking process; in 
soaps on a new synthetic detergent? In the context of a rapidly changing 
technology, how does one distinguish the insiders, who are to be denied patents, 
from potential entrants, who are still to receive them? 

The only parts of Phillips’ statistical evidence, as I interpret it, that bear 
directly on his general hypothesis are the high and moderate respective cor- 
relations he finds between concentration on the one hand and research intensi- 
ty and product changeability on the other. One could hardly doubt that econ- 
omies of scale in research, accumulations of patents and other advantages of a 
technological head start do help explain these positive relationships, as his the- 
sis implies. On the other hand, it is noteworthy that advantages of this kind 
are of minor importance among the reasons for the substantial to very high 
entry barriers Bain found in the industries he studied. Moreover, it is my 
impression that in those industries in which a continuously progressing appli- 
cation of science does seem to be associated with comparatively high levels of 
concentration, it is not typically associated with a progressively widening gap 
between the competitive abilities of large, inside firms and potential entrants. 
On the contrary, a rapidly and diversely developing technology offers unusual 
incentives and opportunities for entry, as I have already suggested. 

Finally, I am very skeptical of the hypothesis that the higher the level of 
concentration the less the probable difference between the research efforts of 
large and small firms within an industry. I find no such relationship in Phil- 
lips’ data, and I do not see why it should have been expected. But those data 
are well worth studying; they suggest all sorts of reasons other than concen- 
tration for the great interindustry differences in the uniformity of research 
efforts by firms of different size. 


Ricwarp B. HEFLEBOWER: On the anniversaries of such major economic 
policies as those that provide the occasion for this program, appraising the 
past is useful only as a prologue to the future. I have shared Markham’s 
“rather shaky but comforting conclusion” about the consistency of the two 
policies. Where they could conflict most obviously is the use of a patent as the 
lodestar of a collusive arrangement. But court decisions have now circumvent- 
ed such behavior quite satisfactorily except for failure to void patents used in 
this fashion. There are plaints that large corporations’ threats of patent suit 
deter invention and innovation by individuals and small enterprises, but clear 
evidence is sparse. Of more serious import is the amplification of the monopo- 
ly afforded by a basic patent, which Markham terms “incremental product 
and process patents” and which Phillips refers to as granting patents to corpo- 
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rations for “trivial new applications of a well-established branch of science to 
their historic products. . . .” Much of this must stem from court decisions that 
have weakened the law, as pointed out by Massel. Reversing these trends by 
legislation or by court law is called for, as has happened recently with respect 
to mergers and to practices under Section 3 of the Clayton Law. Little im- 
provement will occur, however, without a marked strengthening of the staff 
and procedures for passing on patent applications, 

Phillips presents a basic challenge to the Schumpeterian doctrine of the 
competitive effect of large firms’ leadership in “creative destruction” from 
which follows, supposedly, a higher rate of technological advance than would 
occur in more competitively organized markets. By that process Schumpeter 
saw competition resulting from a “change of a state” rather than from opera- 
tion of a given state of market organization. The Phillips’ contention is that 
firms patenting major breakthroughs are able to build “patent positions” that 
“accumulate to a point that so much of the past developments are encom- 
passed that entry is effectively barred” and oligopolistic markets result. In his 
“crude empirical test” of this hypothesis Phillips avoids the error of assuming 
that advances in basic science provide equal opportunities for innovation in all 
industrial areas. His “subjective evaluations” of this opportunity are far bet- 
ter than assuming equality of opportunity. To continue, his hypothesis calls 
for estimating the net effect of past, hardly just “recently past,” technological 
progress. But he uses only a proxy for current intention to invent; namely, 
current R and D expenditures. Furthermore, this independent variable is ex- 
plained in large part (R? = .93) by the current size of firms measured 
by value added and by the current concentration in the industry, It seems, 
therefore, that his finding could equally well support what Schumpeter assert- 
ed; namely, that large size of a firm and concentration encourage technologi- 
cal change. 

In order to test Phillips’ casual assertion, he must demonstrate that in the 
past, quite far back, the influence of major technological breakthroughs, aug- 
mented by the accumulated patents over later years, explains the current mar- 
ket structure to a significant degree. I doubt whether this can be done by 
regression analysis, for the evaluation and dating of breakthroughs would have 
to be done for individual situations. He could find cases in the raw material 
processing industries. But from what I have found for a number of consumer 
goods industries, patents have not been important. Where they blockaded ri- 
vals, nearly always the patent proved to be invalid. Instead, the gain of vol- 
ume stemmed from the firm’s capacity to perfect the product and its head start 
in merchandising. 

Of more general importance is the analytical framework implicit in Phillips’ 
hypothesis and his assertion that a major reduction in what can be patented 
(by large firms only?) would not inhibit technological advance. His emphasis 
is on individual firm’s skill or luck in past invention rather than on initial 
economies of scale, the source that fits more clearly into a static framework. 
Furthermore, initial success provides the internal funds and types of personnel 
for cumulative growth. (Contrast this description with the usual assumption 
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that failure of prompt imitation by rivals or even by entrants not barred by 
patents reflects imperfections of the factor markets!) Nor would the cumula- 
tive growth of the innovator be inhibited by being barred from patenting 
“substitutes or complements to existing products, or to lower costs of produc- 
tion, the firms can hardly fail to search the horizons of science for these oppor- 
tunities except in an environment which is otherwise noncompetitive.” One 
might ask with respect to this caveat, as would Schumpeter, whether an oligop- 
olist can count on rivals foregoing innovational opportunities and, therefore, 
would avoid engaging in creative destruction in an era of a “rapidly changing 
technical environment.” Whether one agrees with Phillips or with Schumpeter, 
note the dynamic and historical, as distinct from static, framework within 
which both deal with innovation and its relations to competition. 

In this session, built around the anniversaries of major economic policies, 
ought not we take a broader and longer historical view of our past and of 
what is in prospect? These institutions, in the sense of habits of thinking and 
their formalization into policies and organizations, are not universal but 
reflect underlying conditions. Clearly the degree to which we can take a com- 
fortable view of the past organization and performance of our market system 
reflects the size of our domestic economy, the individualism that the earlier 
immigrants brought and built into our governments and their policies, the va- 
riety of alternatives in earlier decades before those who failed which enabled 
them often to regain income and even wealth, the lack of continuous concern 
about national security and external affairs, the almost continual upward 
trend of per capita incomes, and the favor of nature that endowed us with the 
richest and most varied natural resources of any Jand area. Rather than com- 
ment on the degree to which each of these basic conditions has been or pro- 
spectively will be altered I select three for brief consideration. 

On the domestic scene, we are concerned increasingly about those who are 
victims of or are inept in fitting into the working of the market economy. 
There is an antipoverty program designed to alleviate by direct income sup- 
plements—for which the alternative of a “negative income tax” has been sug- 
gested—and assistance to individuals to acquire the education, skills, and atti- 
tudes to gain a place in the market system. This is constructive and seems to 
fit modern welfare theory and its compensation principle. But almost every- 
where one observes group organizations designed (with governmental lack of 
concern or even aid) to avert adverse effects of disequilibria or to exploit in 
the absence thereof, all of which amplifies the defects in the working of the 
market system. 

Of potential major importance is the adoption of a positive fiscal program 
to supplement or offset private action so as to provide stability around a rising 
trend. This promises to lessen the need for governmental direct action to miti- 
gate the effect of defects in the working of the market system and also the 
drive for group protection of status. This new development in private decision 
making lessens uncertainty for many adjustments will not require absolute re- 
duction of resources committed to a particular use, but will permit adjustment 
primarily by the use to which increments of resources are directed. 
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Our postwar international political and economic position in the world gives 
rise to major threat to our historic view of a competitive market economy. 
First, there is the role of our corporations as investors and traders abroad 
where patent and competitive policies differ from ours but can react on ours. 
These are the questions raised by Massel and about which we know little. 
The second is the development of massive government purchases but not so 
much for the run-of-the-mill commodities for which purchase by bid is feasi- 
ble. The serious problem stems from the procedures for acquiring advanced 
weapons and space exploration equipment. Purchases are made, it seems nec- 
essarily, under quite different and hardly openly competitive arrangements.* 
Beyond the government as a buyer there is its role in restraining or stimu- 
lating particular areas of research, of production, and of international trade; 
e.g., an embargo against a particular country which minimizes individual eco- 
nomic decision making. All of this means that in some regards we are being 
“Europeanized” in the pre-World War II sense, just as the countries of that 
area are now being made more like us in the size of markets brought by free 
trade areas and, also like we were before 1940 in their distinctly lesser inter- 
national political and economic roles. Of course, if the world develops as we 
would like, a not probable event, these concerns will lessen, but not before 
they have had long enduring effects on our economic institutions. 

*See M. J. Peck and F. M. Scherer, The Weapons Acquisition: Process: Economic 


Analysis, 1962 and Scherer, The Weapons Acquisition: Process: Economic Incentives, 1964, 
both published by Harvard Graduate School of Business, Boston. 


PUBLIC REGULATION: THE IMPACT OF 
CHANGING TECHNOLOGY 


COMMUNITY ANTENNA TELEVISION SYSTEMS AND THE 
REGULATION OF TELEVISION BROADCASTING* 


By FRANKLIN M. FISHER 
Massachusetts Institute of Technology 


Under existing institutional arrangements in the United States, the 
broadcast signal of a television station has many of the aspects of a 
pure public good. If a signal is broadcast over the air to a certain com- 
munity, all members of that community can receive and enjoy it, pro- 
vided they possess receiving sets. Further, television sets are sold 
under supply conditions that presumably involve the costs of their con- 
struction, but surely have nothing to do with the cost of production of 
the signals they receive. In general, no attempt is made to charge the 
latter cost directly to television viewers. 

This is not to say that such costs could not be so charged in princi- 
ple. Experiments with pay-TV have been made with varying degrees of 
success; however, there is no reason to believe that, in the absence of 
free television competition, a system of exclusively pay-TV would not 
be viable. (And, if it would not, ought the service to be provided at 
all?) It is technically feasible to charge viewers according to use of the 
service. Alternatively, a less economically efficient arrangement might 
be used whereby any owner of a receiving set is taxed a flat amount 
every year and the proceeds used to finance television broadcasting. 
Such a system is used in most other countries. It has the merit of 
financing the service by charging the users, but the defect of not dis- 
criminating between heavy and light users. Further, it imposes a single 
flat charge covering all programs broadcast during the year rather 
than different charges for different programs which are, in fact, 
different products. In such a system, programming decisions are made 
without regard to the state of demand for individual programs when 
individually priced. Rather they are made on the basis of the state of 

* My limited knowledge of the matters here discussed was largely acquired during 
my preparation of testimony on behalf of the National Association of Broadcasters be- 
fore the Federal Communications Commission. That testimony concerned the impact of 
community antenna television systems on local television broadcast stations’ audience 
and revenue. The research is reported in detail in F. M. Fisher and V. E. Ferrall, Jr., 
in association with D. Belsley and B. Mitchell, “Community Antenna Television Systems 
and Local Television Station Audience,” Q.J.Z., May, 1966. I am indebted to V. E. 


Naftalin for discussions of many of the issues here considered. The responsibility for the 
views here expressed is solely mine, however. 
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demand when all individual programs are priced at zero once the fixed 
charge has been paid, or on the basis of what the producing authority 
for other reasons thinks ought to be broadcast.* 

The system used in the United States has all the defects of such an 
arrangement without the merit of charging television viewers as such 
for the cost of providing the programs. Television viewing is mainly 
financed through advertising, so that viewers are subsidized by the 
consumers of advertised products. In these circumstances, the choice 
among alternative programs is only a very indirect market choice and 
one which certainly fails to reflect the state of demand which would 
obtain if programs were priced at cost rather than at zero, In this sys- 
tem, the long-run costs of placing and keeping a television station on 
the air are not defrayed by those who use its services in their capacity 
as television viewers. 

Even given the inefficiency of such an arrangement for reflecting 
consumers’ tastes and production costs, it has not been the case that 
one could safely rely on the competition of stations for advertisers to 
optimize resource allocation subject to the limitations of that arrange- 
ment. Nor does that competition obviously produce those programs 
which might in some sense be said to be in the best public interest. 
This is the case in part because of the limitations on entry into local 
television markets which have until fairly recently been inherent in the 
technology and history of the industry. 

The Very High Frequency broadcast band (VHF) happens to be 
that in which television broadcasting first became feasible. Unfortu- 
nately, that band contains only twelve channels (2-13). Even after 
Ultra High Frequency (UHF) broadcasting opened the technical pos- 
sibility of an additional seventy channels (14-83), in most communi- 
ties, the fact that most existing receivers were able to receive only 
VHF limited entry to the 12 channels of the VHF band. While this sit- 
uation is slowly changing due to the All-Channel Law (which went into 
effect in 1964) requiring all new sets to be capable of UHF reception, 
VHF broadcasting has been and still is the most profitable if not the 
only economically viable means of television broadcasting in most 
major television markets. 

In addition, television signals cannot be received off the air without 
special relaying apparatus, unless the receiver and the transmitting 
tower are in a direct line of sight. In particular, signals cannot be di- 
rectly received beyond the horizon or through mountainous terrain. 

*It should be noted that the argument of this paper does not turn on the question of 
whether consumer tastes would be “uplifted” if programs were differently priced. Nor does 
it depend on knowing how to price programs in an industry in which the marginal cost of 
an additional viewer is zero. It merely involves the obvious fact that the present institutional 


arrangements for TV financing are not those of a Pareto optimum so far as recovering 
costs from users is concerned. 
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This circumstance means that while programs may be nationally pro- 
duced, the sources of broadcast signals in each local area have to be 
local sources. This has led (at least in principle) to the possibility of a 
system. of local control over programming and of diversity from mar- 
ket to market, a possibility greatly fostered by the deliberate policy of 
the Federal Communications Commission (FCC). The wish to pro- 
mote such diversity as a matter of public policy, the considerations of ` 
equity between neighboring communities, and the fact that communi- 
ties are sufficiently close that the “natural television reception area” of 
each generally overlaps that of others, has led the FCC naturally to 
restrict licensing of television stations in a given locality not merely to 
the twelve VHF channels but to those channels not assigned to neigh- 
boring communities. The result has been that only the largest cities 
have as many as seven VHF channels available (and one of these is 
generally reserved for educational television) while most communities 
have three at most, 

Tn this situation, it is not reasonable to rely on atomistic competition 
to produce optimal results even given the limitations of the arrange- 
ments for recouping costs already discussed. Indeed, we do not rely on 
such competition. The FCC has generally strongly encouraged local 
television stations to show programs of a public service nature and has 
been particularly interested in the promotion of locally originating 
live programs. 

This is a reasonable interest. The effect of the line-of-sight limita- 
tion in promoting a diversity of broadcast sources and local control 
over local program choice may be largely lost if local stations find it 
most profitable to rely on network or other national sources for pro- 
grams. While it is possible that such profitability may reflect an overall 
similarity in tastes among television viewers everywhere, the nonexis- 
tence of a mechanism for charging the viewers the long-run marginal 
production costs of the programs they watch makes it impossible to know 
this. If all programs were properly priced, it is at least not obvious that 
local programs would be less profitable for local stations than national 
ones. In insisting that local broadcast stations originate local program- 
ming (which frequently operates at a loss under present arrangements), 
the FCC may be partly redressing the inefficiencies of the current insti- 
tutional arrangements for financing television production. Moreover, 
such a policy may act to inform and change the tastes of the viewing 
public and (as the FCC doubtless believes) may well be justified on 
grounds other than that of economic efficiency, Indeed, the policy of 
diversity of control over mass communication media is obviously 
founded in public purposes outside of economics. 

In any case, the effect of such a policy is the subsidization of local 
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programming by the profits from network affiliation and broadcasting. 
Those profits are available for this purpose in part because of the tech- 
nologically imposed limitations on entry into local television markets. 
Thus, any innovation which partly removes such limitations is likely 
also to have an upsetting effect on the FCC’s policy of favoring local 
autonomy. 

Such innovations have, in fact, been made, and their growth has 
been rapid. One might expect this given the existence of entry-inducing 
profits in local television markets, particularly if such innovations per- 
mit relatively low-cost extension of existing services into markets 
which could not fully support an additional broadcast station. There 
are now two principal means of overcoming the line-of-sight limitation 
on the reception of the signal of a given station. These are boosters 
and satellite stations, on the one hand, and community antenna televi- 
sion systems (CATV’s), on the other.* 

A booster is a device to pick up a given television signal and instan- 
taneously rebroadcast it with increased power. It is particularly useful in 
mountainous terrain where it enables a television station to reach com- 
munities and areas which are separated from it by mountains, 

For our purposes, a satellite station may be considered a large 
booster. It is a television station which originates no (or almost no) 
programming but rebroadcasts the programs of its parent station. In 
so doing it gives the parent station coverage of a much wider area 
than that station could reach by itself. Typically, advertising time on 
parent and satellite stations is sold as a single unit. 

There are three features of the booster or satellite station arrange- 
ment which are important for our purposes. First, such arrangements 
typically involve only the signal of a single station; second, the re- 
broadcast signal can be received (as can any ordinary television sig- 
nal) by any receiver within range. This leads to the third point. Boos- 
ters and satellites are generally not financed directly by viewers as 
such in the communities to which they bring the given signal. All these 
points distinguish boosters and satellite stations from CATV’s and all 
of them help to explain why CATV’s have had a far higher rate of 
growth and are believed to present a much more pressing regulatory 
problem than boosters and satellite stations, 

The influence of the first feature is evident. Since boosters or satel- 
lite stations typically involve but a single signal, they are not so attrac- 
tive to viewers in a local television market as is a device which brings 
in many signals at once. Next, since off-the-air signals can be received 

* The use of communications satellites of course provides another means of transmitting 
television signals beyond the horizon, but it is not likely that this will be used to effect 


entry of existing television signals into local television markets in the United States in 
the foreseeable future. 
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by all viewers, a television station (or other entrepreneur) contemplat- 
ing the installation of a booster to serve a given community cannot 
hope to profit from the investment by charges on the viewers served 
(unless, in true public-goods-analysis fashion, the community can be 
persuaded to use its taxing power and build the facility itself) .° As is 
the case (under present institutional arrangements) with the construc- 
tion and operation of a television station itself, the profits from the 
construction of a booster or a satellite station must therefore come 
from the additional demand for advertising time on the parent station 
generated by the existence of the additional audience which the new 
facility will allow advertisers to reach when their commercials appear 
on the parent station. While such a return has frequently been (and 
still is) present in sufficient measure to justify the construction and 
operation of a booster, particularly in communities with little or no 
preexisting television service, it clearly depends ex ante on forecasts of 
the size of the extra audience which will actually view the station’s re- 
broadcast signal.* It is further dependent on the desire of advertisers 
to reach the entered market via the given station rather than in some 
other way (which may already be in use).° 

Thus, especially as a means of entry into markets with some existing 
television service, boosters and satellite stations may not always seem 
so attractive a proposition as some device which can gain revenues di- 
rectly from the users without nonuser benefits and which is attractive 
to users because it brings in several different television signals rather 
than one. Such a device is the CATV. 

The original CATV’s were simply giant television antennas. Such an 
antenna set up on a mountain can receive signals that are blocked by 
the terrain from reception in the valley below. The signals are then fed 
by cable to the television sets of subscribers to the system rather than 
being rebroadcast and picked up off the air as is the case with signals 
passed through boosters. While most CATV’s still operate in this way, 
a growing number of large systems use microwave relay to beam the 
desired signals from a point near their origin to the CATV master an- 
tenna in the community served. In this way, CATV’s are able to bring 
in the signals of television stations over very considerable distances. 

3 Incidentally, even this may leave rural viewers subsidized. Many boosters are indeed 
financed by local cooperatives or local television set retailers and repairmen rather than 
by broadcast stations. 

*It is at least possible that such forecasts may be misleading if based on surveys of 
the potential audience. The public-good nature of a booster signal makes it in the in- 
terest of anyone who would like to have such a signal available to overstate the amount 
of viewing which he will do, as he does not pay for the signal in his capacity as viewer. 

"In the long run, the addition of one television home to the average audience esti- 
mated as actually viewing a station’s programs in prime evening time (and the associated 


addition to nonprime time viewing) is worth about $26-29 in yearly revenue to the 
station (in 1963 dollars). See Fisher et al., op. cit., for the estimation of this figure. 
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From their original purpose of providing television service to commu- 
nities with little or no television service they have grown very rapidly 
and are now extensively used even in communities with two or more 
signals available off the air. They serve to bring in (sometimes with 
better reception than is available off the air) a full line of network pro- 
grams as well as the signals of commercial and educational 
independents.° 

CATV’s charge their users directly (although not in proportion to 
the use made). They also carry several signals. Thus, as indicated 
above, they are a less risky and more profitable means of entry into 
local television markets than are boosters and satellite stations, which 
presumably accounts in large measure for their relative growth. Origi- 
nating in 1952, CATV’s now service about 1,785,500 television homes 
and their subscriber growth during 1964 was more than 30 percent.’ 

While CATV’s have grown and prospered, their growth has natural- 
ly had its effects on existing television stations with signals receivable 
off the air in the communities served by CATV’s. Such effects have be- 
come a matter of concern to the FCC. To a brief description of those 
effects and a discussion of whether that concern is properly placed we 
now turn. 

A CATV locating in the market area of an existing television station 
affects that station’s revenues by reducing its viewing audience. This it 
does primarily through offering viewers a substantial range of alterna- 
tive signals, so that its effect (so far as subscribers are concerned) is 
rather like that of the entry of several new broadcast stations into the 
given area. There are, however, three reasons which (where applica- 
ble) make a CATV’s impact on the audience and revenues of an ex- 
isting local station more pronounced than is suggested by the view that 
it simply involves the provision of alternative signals to a given num- 
ber of viewers. 

In the first place, a CATV subscriber generally does not retain his 
ability to view programs off the air after his set is connected to the 
CATV cable. Even in the minority of cases in which this is not so, he 
must activate a special switching device to change from CATV to off- 
the-air reception. This means that a CATV which does not carry the 
signal of a given station and whose subscribers could otherwise receive 
that signal off the air preempts part of that station’s audience or at 

"Large CATV systems have even been proposed for New York City—a return to their 
original purpose as a means of providing better signal quality, with tall buildings re- 
placing mountains as the signal barrier. 

* Based on April, 1964, estimates of the National Community Television Association (the 
CATV trade association) and November, 1964, estimates of the American Research Bureau. 
An alternative estimate puts subscribers at the end of 1964 at 1.4 million and growth at 


about 15 percent per year. See D. M. Blank, “The Quest for Quantity and Diversity in 
Television Programming,” A.E£.R., May, 1966. 
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least places that station at a substantial disadvantage in competing for 
the subscribers’ viewing time. 

Second, CATV’s in relatively small markets typically bring in all the 
signals from a large city’s stations. Further, most stations are affiliated 
with one or more of the three major networks and thus show principal- 
ly network programs in prime evening time. Thus, a CATV which lo- 
cates in the market area of an existing station and which carries that 
station’s signal is quite likely also to carry the prime time programs of 
that station from another source, either simultaneously or on a some- 
what different schedule depending on the scheduling of network pro- 
grams by different stations. Such a CATV does not merely provide its 
subscribers with programs competing with those shown by the local 
station; it provides the identical product except for the dial position 
or, possibly, the time the programs are scheduled. 

Finally, there is evidence that the average CATV subscriber in one- 
and two-station markets watches the television considerably more than 
the average off-the-air viewer able to receive a similar set of signals.® 
In part this may be due to the better average signal quality which may 
be afforded the average CATV viewer as opposed to the signal quality 
of off-the-air reception available to the average viewer in a small mar- 
ket able to receive a similarly large number of signals from overlap- 
ping distant sources. In part at least it is probably due to the self-se- 
lection of subscribers. It is the avid television fan who is most likely to 
pay for the services of a CATV system. To the extent that this is the 
case, a CATV does not merely affect a station in whose area it locates 
by affecting the viewing habits of a part of that station’s market cho- 
sen, as it were, at random; it affects the habits of a part of that sta- 
tion’s market which accounts for a disproportionately large share of 
that station’s audience measured in terms of actual viewing. 

All these things mean that CATV’s, while aiding the stations whose 
signals they bring to viewers otherwise unable to receive them, have a 
substantial long-run impact on the revenues and profits of stations in 
whose market areas they locate.° The FCC has viewed this as a matter 
of public concern and has adopted for CATV’s using microwave relays 
and proposed to adopt for all CATV’s** rules essentially requiring 
CATV’s to carry the signal of local stations and not to duplicate the 
programs of those stations from fifteen days preceding to fifteen days 
following the time they are shown (news and special events programs 
excepted) .™* 

* This is discussed in Fisher et al., op. cit. 
° The size of that impact is estimated in Fisher et al., op. cit. 

The difference stems from the question of the Commission’s jurisdiction over non- 
microwave CATV’s. 


2 While this paper was in press, the FCC issued revised rules. Those rules reduced the 
duplication protection to the same day on which a program is shown and essentially 
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The rule that a CATV shall not simply preempt part of a local sta- 
tion’s market by not carrying its signals to viewers who could other- 
wise receive it is patently in the public interest since it prevents the 
foreclosure of part of the market. The nonduplication rule is less clear- - 
ly so, especially when simultaneous duplication is not involved. The 
FCC clearly wishes to protect local stations, but the protection of com- 
petition does not generally mean the protection of particular competi- 
tors. We must therefore consider whether the FCC’s favoring of local 
stations is a well-grounded policy. We shall do this by considering the 
general arguments as to whether CATV entry into local markets 
should be unimpeded by regulatory action rather than by discussing 
the wisdom of the nonduplication rule in particular. 

The argument in favor of unregulated CATV expansion is simple 
and apparently strong. CATV’s provide a service the cost of which the 
users are apparently willing to pay. To argue that regulation is desir- 
able in such a situation, one must argue that the general presumption 
that such a service is worth providing is invalid in the instant case for 
reasons special to the CATV broadcasting industry. 

There are indeed such reasons. We saw above that FCC policy, the 
line-of-sight limitation, and barriers to entry into local television mar- 
kets have led to a situation in which local programming is subsidized 
by the profits earned by broadcast stations on other types of programs. 
We argued that for reasons of public interest such local programming 
may be desirable or that it may be that viewers, if charged directly, 
would support such programming. Yet CATV competition drawn by 
those very profits tends to lessen or eliminate them. It follows that 
such competition may very well lead to a substantial alteration in local 
programming—to an end to such local diversity as the FCC has been 
able to foster under the line-of-sight limitation. 

Yet this is not a result which can reasonably be said to be presented 
to the individual CATV subscriber when he subscribes. If local pro- 
grams are valued by him, then the amount which he is willing to pay 
for CATV services is greater than would be the case if he knew that 
local programs would be changed by his action. Even if this were ex- 
plained to him in detail, it would make no difference, since the public 
good character of television financing makes it not in the interest of 
any individual subscriber to take into account the effect of CATV 
on local stations even if it would be in the collective interest of 
all such individuals to do so. In the absence of a system in which view- 
ers bear directly the full costs of the programs they watch, there can at 
the least be no presumption that because CATV’s are profitable the 





prohibit CATV’s locating close to stations in the 100 largest markets from bringing in 
signals not already receivable off the air. This change does not affect the analysis of the 
paper, which does not run in terms of particular rules in any case. 
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particular marginal costs of providing CATV services are worth in- 
curring. 

Moreover, even if CATV subscribers would in any case subscribe at 
profitable rates knowing with certainty that they were buying a pack- 
age which included the resulting effects on local programming, it would 
still not necessarily be the case that CATV expansion should be 
unregulated. By their nature, CATV’s are largely restricted to towns 
and cities where a relatively short cable can serve many viewers. The 
local stations whose programming may be affected, however, do not 
merely serve the CATV subscribers. Rather, they broadcast over a 
considerably greater area. If local programming is changed as a result 
of CATV competition, therefore, there is an external effect on the tele- 
vision services available to nonsubscribers. The resulting possible dis- 
utility to such viewers is obviously not included in the CATV costs paid 
by subscribers. 

Finally, aside from these arguments, the technological situation is 
changing in a way that may mean that CATV’s if temporarily inhib- 
ited would not be profitable in a few years in many of the markets 
which they have entered and are entering. The effect of the All-Chan- 
nel Law is clearly to remove one of the limitations to local-market entry 
by new broadcast stations as the existing stock of television sets de- 
preciates. A market which currently has not a full network lineup of 
VHF stations because it has not been assigned three VHF channels 
(for reasons of signal overlap) may very well support additional 
UHF stations, both network-affiliated and independent, when most 
sets can receive them. Were such stations in existence, CATV ser- 
vices would be far less attractive to subscribers. With unregulated 
CATV’s in the principal towns of a given area, however, entry of such 
UHF stations is likely to be substantially inhibited. Moreover, such 
UHF entry will serve the surrounding area and local diversity of pro- 
gramming is obviously less likely to be inhibited by local competition 
than by competition from large-city stations brought in on CATV’s. 

In short, given the economically highly inefficient institutional ar- 
rangements in local television broadcasting and given the changing 
technological situation, the FCC’s policy of mild regulation of CATV’s 
may be a reasonable one. Indeed, it may clearly be the case that non- 
carriage and duplication protection of local stations does not go far 
enough. Yet it is well to be cautious. The effects of the All-Channel 
Law are as yet in the uncertain future and the diversity of program- 
ming provided by big city independent stations which are carried on 

“Tt should be noted that the argument does not depend for the most part on local 
programs being the ones which are sacrificed when revenues fall (or fail to rise). Any 


change in the programming of the local station induced by the effects of CATV competition 
is an externality in the context of the present institutional arrangements, 
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CATV’s may be more important than the local diversity provided by 
profit-subsidized local programming. In not inhibiting CATV growth 
beyond the mild restrictions involved in the carriage and nonduplica- 
tion rules—restrictions which reduce only mildly the alternatives open 
to CATV subscribers—the FCC may be giving proper weight to these 
considerations and to the fact that CATV subscribers are willing to 
pay for the services they are getting, even if the full costs of those ser- 
vices are not recovered thereby. Whether such a restrained policy is in 
fact sufficient to allow the growth of UHF stations and to offset the 
effects of CATV’s on the local programming available to subscribers 
and also to nonsubscribers is difficult to say at the present time. 

One further point. It is clear that the encouragement of local diver- 
sity in television is a legitimate aim of public policy. This is particular- 
ly evident if we recall the noneconomic benefits of such a policy in a 
free society. Regulation of CATV may be necessary to preserve that 
diversity in the presence of the economically inefficient methods now 
used to sustain it. Yet one cannot but feel that such regulation is but 
another patch on a set of arrangements not particularly well suited to 
public ends. If local programming and local control are to be encour- 
aged, it might be more efficient to subsidize local stations directly than 
to restrict their competitors. 


REGULATION AND TECHNOLOGICAL DESTINY: 
THE NATIONAL POWER SURVEY 


By WILIAM R. HucHEs 
Wesleyan University 


The image of regulatory institutions as tardy, reluctant, and imper- 
fect adjusters to changing technology finds considerable historical 
justification. Yet regulation should lead wherever the technological 
contours of the future can be foreseen. The FPC’s recent National 
Power Survey is an attempt to exercise such leadership. Through long- 
range planning, the Commission has tried to anticipate technology, to 
understand its implications for policy, and to influence entrepreneurial 
choices governing its development and use. My purpose is to give a 
general interpretation of the survey as a policy instrument from the 
viewpoint of a sympathetic participant. I shall abstract from the 
specific contents of the survey in order to focus on the logic and 
defining characteristics of its strategy, the technological and institu- 
tional context in which the survey has been applied, and what the sur- 
vey might be expected to accomplish. 


Technological Destiny in Electric Power 


If any mode of production can be said to have a foreseeable techno- 
logical destiny, it is central station electric power service. The essence 
of this destiny is the interdependent nature of generating and trans- 
mission networks, which reduces the individual autonomy of separate- 
ly managed “systems” in making efficient planning and operating deci- 
sions. This increasing interdependence stems from growth in demand 
and from the dynamics of fundamental economic-technological rela- 
tionships which underlie local natural monopoly for central station ser- 
vice. The more important factors for network development are (1) 
“built-in” scale economies in such basic pieces of electric system hard- 
ware as generating units, lines, and transformers, so powerful that a 
scale-increasing bias is imparted,to technological progress, (2) simul- 
taneous production and consumption and the consequent importance of 
interconnections which, by pooling reserve capacity and combining de- 
mands which occur at different times, reduce the capacity needed to 
meet peak loads reliably, and (3) land-use economies afforded by a 
single optimized network. These latter economies increase in impor- 
tance as the industry expands and competes for other land uses in an 
urbanizing, growing economy. As these and other factors operate over 
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time, networks tend to grow not only in geographic extent but, more 
importantly, in the degree of their “internal” interdependence. 


Why Should Regulators Plan? 


Basically there are two reasons why the Commission can add some- 
thing useful to the industry’s own planning. The first is self-education. 
The resources at stake are so vast—perhaps $100 billion in new capital 
outlays alone over the survey’s twenty-year planning period, not to 
mention operating costs and externalities—and our dependence on a 
reliable energy supply so great that the FPC would be remiss in the 
exercise of its responsibilities if it did not seek a much more systematic 
understanding of future patterns of network development than the 
usual “keeping up with the current industry activities’ approach 
affords. This in itself argues for FPC involvement in planning no mat- 
ter how good a job the industry might appear to be doing and even if 
no other public action were needed. The blackout of November 9 is a 
case in point. The FPC’s ability to move expertly and constructively in 
leading the post-blackout investigation has been greatly enhanced by 
the learning experience and working relationships with industry ex- 
perts gained by both Commissioners and staff as a result of their im- 
mersion in the survey. Second, there is good reason to believe that a 
knowledgeable FPC will also have a geographically broader, temporal- 
ly longer, and more public-interested perspective than the typical in- 
dustry planner. Given the great size of the industry, its institutional 
variety, its fragmented and somewhat haphazard ownership pattern, 
the complex, sometimes inconsistent legal framework within which it 
must function and the lack of strong pressures for major institutional 
change, it should be no surprise that the initiatives of utility system 
managers—public, investor-owned, or cooperative—have often failed 
to produce the highly coordinated planning and operating decisions 
needed to approach the ideal of efficient resource use very closely. 


Presurvey Policy 


It is ironic that the institution of local monopoly and its attendant 
public controls have experienced recurrent adjustment strains with re- 
spect to the dynamic manifestations of the very economic-technologi- 
cal factors that led to their creation. While the inevitability of large 
interstate networks was apparent before World War I, public policy 
has been slow to recognize the implications of this development. In the 
reform legislation of 1935, efficient network integration was at last rec- 
ognized as a federal policy goal. However, until the survey was initiat- 
ed in 1962 under Joseph Swidler’s leadership, this goal was largely 
overshadowed in the execution of policy—initially by more urgent cor- 
rective tasks and more recently by the FPC’s postwar retreat from 
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regulatory activism in power. The World War IT mobilization involved 
joint government-industry planning that embraced many elements 
later used in the survey and has had lasting effects on coordination. 
But it necessarily lacked the more flexible, long-term orientation ap- 
propriate to peacetime circumstances. 


Recent Network Developmenis and Institutional Response 


Meanwhile, the development of power networks and industry insti- 
tutions has made it increasingly difficult to ignore the implications of 
growing interdependence. If we use the physical definition of a net- 
work as a set of facilities normally operated on a continuously inter- 
connected basis, then we are already close to being a virtual two-net- 
work country. Nearly all of the U.S. east of the Rockies (over 70 per- 
cent of U.S. generating capacity) has been operating in parallel since 
1962, and completion of lines already committed west of the Rockies 
will tie together nearly all of the capacity in that area. The Texas In- 
terconnection, with only about 6 percent of the nation’s generating ca- 
pacity, is the lone significant holdout, for the purely institutional rea- 
son of avoiding federal regulation. Spanning the Rockies is largely a 
question of when and how. The near-term economics of large-scale ties 
are unfavorable, but growth in the absolute scale of potential time-zone 
diversity transfers, possible reductions in reserve capacity west of the. 
Rockies, and falling costs of long-distance transmission are likely to 
tip the balance eventually, perhaps in the early 1980’s. This event is 
physically impressive and raises important questions of ownership, con- 
trol, and cost-benefit sharing with respect to the long-distance lines that 
would have to be built. Perhaps for these reasons, the future geographi- 

- „Cal extension of networks tends to attract attention out of proportion to 
the very small percentage by which it should eventually reduce the 
total cost of power. 

Less visible but economically much more significant are the implica- 
tions of technological destiny for the “internal” development of the 
network: the increasingly complex, multi-system nature of efficient 
choice of location, scale, and design of new generating facilities, lines, 
control equipment and other network components and of their efficient 
operation. Underlying technological and economic trends have been 
somewhat uneven in their historical pace, and we are currently in the 
midst of an acceleration in these trends which began to appear in new 
capacity installations during the 1950’s. The simplest illustration I can 
give is the current explosive increase in the capacity of the largest 
steam-electric generating units available. From 1930 to 1950, maxi- 
mum prevailing unit size grew from roughly 75 MW to around 175 
MW, a somewhat slower rate of growth than that of system peak 
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loads. Consequently, growth in unit size per se did not apply increased 
pressure on individual systems to coordinate with their neighbors. 
Today, a 1,000 MW unit has already been installed, larger units are on 
order, and orders for new units in the 500-1,000 range are no longer 
unusual. This represents a rate of growth in unit scale since 1950 of 
two to three times that of system peaks. Today only the four or five 
largest of the industry’s 3,600 systems can, even with strong intercon- 
nections, justify installing most economical large units now available if 
new capacity were to be used only to meet their own loads. Other par- 
allel developments in transmission voltages and in possibilities for 
long-distance transmission can also be cited. Add to this such develop- 
ments as the increasing economic attractiveness of nuclear and 
pumped storage plants, both of which are most advantageous when 
employed on a very large scale, and it is easy to see that optimizing 
decisions in the electric power industry, as presently structured, will be 
increasingly multi-system to the extent that they are efficiently made. 

Moreover, the industry’s ownership pattern has been comparatively 
stable since the early 1950’s, both within the investor-owned segment 
as a result of the post-Holding Company Act slowdown in consolida- 
tions and between the segments as a result of the comparative maturi- 
ty of the public and cooperative segments which has accompanied such 
developments as the saturation of rural electric service, the post-Dixon 
Yates stabilization of TVA service territory and financing, and the 
growing scarcity of attractive new hydro sites for federal development. 
Dramatic changes in this pattern are unlikely. 

This stability of the ownership pattern implies a shift away from the 
consolidation route to efficient network integration and toward greater 
reliance on intersystem coordination. While such primitive forms of co-> 
ordination as interconnections for emergency assistance are at least 
sixty years old, and most of the basic practices we associate with the 
term “power pooling” had lost their novelty before 1930, the scale and 
complexity of their application have undergone such greatly accelerat- 
ed development since World War II that the difference in degree is al- 
most one of kind. In a few of the most tightly organized coordinating 
groups, the pool has begun to eclipse the system as a basic decision- 
making unit with respect to network planning and operation. There is 
as yet great variation in the level of coordination achieved, and among 
the 100 or so largest systems, with some 90 percent of industry gener- 
ating capacity, there is a great potential for improvement simply by 
extending well-established methods of pooling. For most of the 1,200 
smaller utility systems with generating capacity, a group which in- 
cludes over 850 nonfederal public systems and some 75 cooperatives, 
the efficiency of the very large systems is approachable only by fairly 
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radical departures from existing “best practice” if they continue in the 
generating business. My own opinion is that most of these systems will 
have to become distributors if they are to survive as part of an efficient 
power supply arrangement. Because of their minute share in industry 
generating capacity, these small systems are relatively unimportant 
from the standpoint of industry-wide resource allocation. But the 
sharp cleavages of interest between the “public” and private camps 
make the small system problem very important to policy-makers. 

In this context of intensified technological and economic pressures 
for network integration, the National Power Survey was begun to en- 
courage increased coordination within the confines of a relatively sta- 
ble industry structure. In pursuit of this goal the Commission em- 
ployed a distinctive strategy, the defining characteristics of which are 
heuristic planning, industry involvement, and a deliberate exclusion of 
basic institutional questions from explicit consideration. 


Heuristic Planning 


First, the FPC’s planning and recommendations had to be heuristic 
rather than operational. This is not only, or even primarily, because of 
the absence of legal authority to compel adoption of its recommenda- 
tions. Far more important are (1) the fact that the FPC’s comparative 
advantage lies not in its technical planning capabilities but in its per- 
spective and (2) the fact that operational planning is a continuous 
process within which any given comprehensive “plan” has a very short 
life and frequently looks very different on a map or a drawing board 
from the specific investment alternatives which are finally chosen. 

With respect to comparative advantage it is clear that the FPC can- 
not come close to matching the professional skills, specific experience, 
and other resources of the industry’s hundreds of full-time system 
planners. But although raising the quality of regulatory planning cer- 
tainly increases its worth, it appears that planning of modest complexi- 
ty and quality can still have great heuristic value—an important point 
in view of the severe staff limitations under which FPC and other 
agencies must operate. By raising pertinent questions and by suggest- 
ing alternatives neglected by the industry, the regulators can stretch 
the horizons of industry planners. Some Power Survey “planning” does 
no more than state systematically what any knowledgeable observer of 
the industry knows to be an improvement over the imperfectly coordi- 
nated choices presently made—as in the case of increasing the scale of 
generating units where constraints on unit size to date have been clear- 
ly institutional. In other cases, stating obvious implications of future 
trends has surprised and stimulated decision-makers whose vivid oper- 
ational focus on near-term problems has increased the difficulty of 
thinking clearly and thoroughly about the more distant future. Other 
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FPC planning exercises (e.g., its studies of load diversity) have led to 
industry efforts to assemble detailed information previously not avail- 
able. 

The industry’s comparative advantage in operational planning is re- 
inforced by the necessity for continuous adjustments in plans, the need 
for very specific cost and design information in choosing between alter- 
natives, and the importance of information feedbacks from operating 
experience and from such tentative attempts to implement decisions as 
bargaining with suppliers. The idea of looking as far ahead as twenty 
years on a system or network basis is to gain an improved understand- 
ing of the long-term consequences of specific near-term choices, The 
1980 patterns published by the FPC are only as good as the informa- 
tion available before the report went to press; moreover, since they 
cover the entire country they must rely on short-cut planning proce- 
dures and a very approximate, thin information base. Hence the fre- 
quent caveats in the report. 

Inevitably, heuristic planning can be expected to have some perverse 
effects. Overliteral or premature adoption of recommendations is a real 
danger. If, for instance, the climate of persuasion creates fears of im- 
minent increases in federal control or expansion of federally-owned 
networks, investor-owned utilities may try to forestall these develop- 
ments with massive, highly visible commitments of their own. The pol- 
itics of electric power are such that any FPC recommendation has side 
effects on intra-industry disputes and industry expectation of FPC pol- 
icy changes. Furthermore, the FPC would lose much of its persuasive 
muscle and hamper its independence of action in recommending future 
legislative changes if it tried to give unequivocal assurances that it 
would oppose extension of federal controls and federal ownership. 
Equally serious is the possibility that Power Survey recommendations 
might be used as spurious support for actions which conflict with their 
intent, as in the case of giving a “coordination” image to excessive 
transmission capacity intended to help build up the owner’s rate base 
in a period of rising rates of return. Another problem is that recom- 
mendations which make their best sense when considered as part of an 
interrelated package may be bought piecemeal. Interconnections and 
large units may be added without adequate provision for dealing with 
such side effects on the larger network as the need for better protective 
equipment, faster communications, emergency procedures, and delin- 
eation of operating responsibilities, All of these problems set severe 
limits to how far persuasion can reasonably be pushed. They empha- 
size the essentially incremental, trend-modifying nature of the Power 
Survey and suggest the importance of injecting its end-goals as impor- 
tant considerations in every area of regulatory contact between the 
Commission and the industry. 
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Industry Participation 


The second major feature of the Power Survey approach—industry 
participation—follows directly from the considerations underlying the 
first. To the extent that the FPC can tap the industry’s resources with- 
out impairing integrity and perspective, it can formulate more solidly 
based plans. Further, periodic exposure to a variety of expert critical 
reaction during the planning process weeds out mistakes and opens up 
new lines of inquiry. Equally important is the opportunity for commu- 
nicating and refining the survey’s persuasive messages. Public commu- 
nication, valuable as it is, lacks the flexibility, intensity, and frankness 
of informal give and take in an atmosphere of mutual respect. A deci- 
sion-maker will take recommendations most seriously if he knows the 
Commission has made an honest effort both to understand his sugges- 
tions and reactions and to evaluate them on their merits. k 

Wherever possible, the FPC used planning criteria and technical as- 
sumptions endorsed by advisory committees. Consequently the sur- 
vey’s technical assumptions approximate expert consensus where it ex- 
ists, and the FPC has demonstrated its good faith in resolving ambi- 
guities on such disputable assumptions as service lives of new equip- 
ment. Similarly, the FPC, before making up its own broad network 
plans, organized Regional Advisory Committees which submitted re- 
gion-wide plans of their own. Frequently, these were little more than 
patched-together versions of plans already developed, valuable to FPC 
primarily as an information source and as a vehicle for asking ques- 
tions. But in at least one region—the midcontinent area—a single or- 
ganic plan was submitted for a hitherto loosely coordinated area, and 
the positive influence of the FPC request was acknowledged by the 
planners involved. 

When the survey was announced in January, 1962, industry reaction 
was variously hostile, suspicious, and fearful. The subtly changing 
tone of the trade press as the survey progressed testifies to Swidler’s 
success in creating greatly increased respect for the survey’s integrity 
and usefulness. This change reflects such factors as judicious selection 
of advisory committee members, a generally open-minded and respect- 
ful response to industry advice, and Swidler’s remarkable sense of the 
appropriate in his personal industry contacts. Furthermore, industry 
participation in the survey was far more substantial and constructive 
than the routine advisory committee performance that might have de- 
veloped. Surprisingly, some of the survey’s most detailed and compli- 
cated planning exercises were suggested by industry advisory commit- 
tee members. The outstanding example is the Commission’s extensive 
computer study of reserve capacity savings from increased intercon- 
nection. 
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Of course, once it was clear that FPC could not be dissuaded, indus- 
try cooperation was a matter of intelligent self-interest, not only to 
avoid a foot-dragging image or because constructive participation 
might give the survey a softer critical tone, but also because—for any 
given degree of regulatory toughness—a competent, consistent, realis- 
tic line of persuasion is more in harmony with industry self-interest 
than one that is erratic and poorly conceived. Moreover, the gains 
from coordination among investor-owned systems are in part translat- 
able into profit, and the survey has provided some coordination-mind- 
ed executives with leverage in overcoming the reluctance of their 
neighbors. Beyond all this are the easily underrated elements of pro- 
fessional pride, integrity, and desire for service. For such men as Phi- 
lip Sporn, of American Electric Power, and G. O. Wessenauer, of 
TVA, technical excellence is a way of life and efficient power supply a 
major end in itself. 


Nonalignment on Institutional Questions 


The third main ingredient of the survey approach, nonalignment 
with respect to major institutional issues, is well summarized in the 
following excerpt from the report: 


The National Power Survey does not attempt to resolve or even examine all the 
existing or anticipated institutional problems of the electric utility industry. Rather, we 
are here concerned with demonstrating the opportunities of full utilization of our tech- 
nology and our fuel, capital and management resources, and how they can improve the 
lives of all Americans in the years ahead, 

We are aware that many controversial areas of public policy are related in one way 
or another to the industry’s success in lowering power costs. These policy areas include 
the territorial integrity of the retail marketing areas of competing systems, the usefulness 
of public power programs as a yardstick to supplement regulation of privately owned 
systems, the differential revenue requirements because of variations in the tax, financing 
and earnings requirements of individual systems, the obligations of the large systems 
in their relationships with the small in power supply arrangements and in competitive 
situations, the proper role of statutory preferences to public and cooperative power dis- 
tributors for the sale of power from Federal systems, and many others. We believe that 
the National Power Survey Report is not the appropriate medium for attempting to 
reconcile the conflicting views on these issues of public policy, if that were feasible, or 
to formulate or express our own views on these issues. The question of the proper scope 
of government in regulating or conducting economic affairs is one of the root problems 
in a democracy. We do not attempt to resolve it in this report.” 


Just as institutional problems are acknowledged but generally 
played down throughout the survey, there is also a sustained emphasis 
on the fact that coordination at its best has shown great adaptability 
in coping with institutionally and legally messy situations, There is 
continuous stress on the idea that the major ownership segments are 
here to stay and that their relative positions are not likely to change 
rapidly. Moreover, the virtues of pluralism and variety are alluded to 
without being specified. The primary objectives of this tack are (1) to 
get the various “public” and private power factions to recognize that 


1 National Power Survey (Fed. Power Comm., Washington, D.C., 1964), p. 5. 


338 AMERICAN ECONOMIC ASSOCIATION 


campaigns of extermination are most likely to end in a general stale- 
mate in which everyone loses and (2) to concentrate the attention of 
these groups on the one thing they have in common: an interdependent 
technological destiny and the need to cooperate in order to benefit 
from it fully. At a minimum this approach has succeeded in limiting 
the use of the survey by narrow interests as a device for aggravating 
intra-industry squabbles. Given existing hostile attitudes and genuine 
differences in interest, the survey’s progress beyond this minimum 
must be measured with a very small scale and with an eye toward the 
possible long-term effects of continued peacemaking efforts by the 
FPC. The cost of trying is low, the payoff could be very high, and the 
FPC has been trying hard for only a few years. 

A third reason for keeping basic policy issues out of the survey is 
the Commission’s desire for freedom of action in formulating and 
evaluating specific policies and legislative proposals in directly opera- 
tional contexts.? But deemphasis of problems connected with the insti- 
tutional status guo tends to create an impression of direct endorsement 
despite the FPC’s carefully phrased disclaimers. There is a risk— 
hopefully small and of short duration—that reform might therefore be 
made more difficult. 


What Next? 


Perhaps because the survey excluded basic institutional issues, they 
may now be more amenable to solution. By encouraging peaceful coex- 
istence between industry factions, the survey may help create a more 
favorable political atmosphere for resolving the legal issues which ag- 
gravate intra-industry disputes. Furthermore, the implications of tech- 
nological destiny for overall industry performance may receive greater 
weight in the formulation of policy. But the initiatives of government 
and industry are likely to bring only piecemeal change to a policy 
framework that has not been comprehensively examined since the New 
Deal. In this respect, we, as professional students of economic policy, 
have no excuse for lagging in the formulation of policy suggestions ap- 
propriate to the future. Ex post criticism and warmed-over utopian 
proposals may sound convincing to the isolated academic faithful, but 
they have little impact on the men who make practical decisions. We 
need to improve our understanding of the interactions between electric 
power institutions, technological destiny, and the goals of public pol- 
icy, if changes in the policy framework are to benefit from the-broad, 
independent-minded perspective that we should provide. 


7 Where FPC policy is already well defined and requires no new legislation, the survey 
is used as a vehicle for promoting the policy. For instance, the close link between the 
quality of wholesale rate regulation and the willingness of small systems to specialize in 
distribution is ‘heavily stressed in all survey contexts. 


NEW TECHNOLOGY AND THE OLD REGULATION IN 
RADIO SPECTRUM MANAGEMENT 


By Harvey J, Levin 
Hofstra University 


New communications technology has required the reexamination of 
many policies and assumptions in recent years. So much so that the 
spectrum manager at the Federal Communications Commission and 
the President’s Director of Telecommunications Management are start- 
ing to look like a harrassed out-of-towner, racing down an up escalator, 
for that crowded subway about to leave Times Square on Christmas 
Eve. They may get there on time, but there must be an easier way. 

Not that all responses to the challenge of new technology have by 
any means been this awkward or inappropriate. However, it is well to 
recall that the regulatory policies formulated to cope with such new 
developments as community antenna TV, communications satellites, or 
even high-speed data processing are really only half the story. Equally 
important is the more general problem of how to accommodate new 
radio users and the new frequency demands of old users in a seriously 
congested spectrum. And it is in this very area that we have probably 
had some of our more frustrating experiences. 

The relative ease with which radio users are accommodated will 
often affect the level of their capital costs, the rates they must there- 
fore be permitted to charge (or would in fact come to charge under 
competition), and the spectrum manager’s ability to impose public ser- 
vice standards. Yet there is now no ready way to take account of all 
such effects in the allocation of frequency space. Accordingly, the ac- 
commodation of new radio users and the new demands of old users will 
occupy my full attention here after a brief preliminary word on the 
spectrum resource itself. 


I. The Radio Spectrum Resource 


The radio spectrum refers to the full range of radio waves that may 
theoretically be used to transmit information by electromagnetic ener- 
gy. By way of very crude analogy it can be likened to the highways, 
the airways, or the national airspace. In these cases, the spectrum 
“user” bears the same relation to the information which he transmits 
(the “service” he provides) as the trucking company or airline does to 
its vehicles. And it is well to recall that the broadcaster is only one of a 
multitude of radio users which include government as well as nongov- 
ernment users in the so-called “fixed, mobile, and broadcast” bands. 
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The three military services alone, incidentally, account for some 80 
percent of all government occupancy, and some 40 percent of total U.S. 
occupancy (government plus nongovernment). Nongovernment users, 
on the other hand, in- addition to radio-TV broadcasters, include the 
communications common carriers, the nonbroadcast public user 
(which includes local governments, fire, forestry, police, and other 
public safety services), and the burgeoning nonbroadcast private radio 
user (in business, industry, transportation, and utilities). 

Like the national airspace, the spectrum exists even when it is not 
used, Moreover, the spectrum user, like the user of highways, airways, 
or national airspace, must be constrained in his use to assure saie, reli- 
able, effective occupancy. Without rules of the road, that is, use in 
each case may be abortive, inefficient, or foreclosed with the diversion 
of potential users to other modes. Perhaps even more than the nation’s 
highways and airspace, moreover, radiofrequency space has long been 
so heavily clothed with a public interest as virtually to hide its drabber 
economic potentialities. To be sure, radio users can be classified and 
cross-indexed very roughly, at least in terms of their relative contribu- 
tions to national and internal security, public information and educa- 
tion, private communication, recreation and entertainment, scientific 
exploration and research. But radio figures also along with other less 
romantic factor inputs in the production functions of many business 
firms today—in business, industry, transportation, and utilities. It 
therefore comes as no surprise to find at least a glimmer of interest 
among regulators in measuring the spectrum’s annual contributions to 
the GNP, and the opportunity costs of some of its loftier uses. 

It is well known, moreover, that technological advance may help us 
accommodate more radio users—and thus reduce the opportunity costs 
of particular uses—notwithstanding perennial cries of “spectrum scar- 
city.” It does so by extending the intensive and extensive margins of 
frequency space as well as by developing viable new substitutes for 
radio. 

Extensive frequency development refers to improved capabilities to 
communicate at higher and higher frequencies, capabilities that may 
result from some new technique like wartime radar, which helped 
us subsequently to generate a whole new microwave technology, and 
thereby to open up for intensive commercial use broad expanses of 
theretofore unusable frequency space, Other times the extensive de- 
velopment may come through some spectacular noncommunications 
breakthrough, as, e.g., the advent of booster-tracking-satellite technol- 
ogy. For this breakthrough means that we are no longer limited in our 
transoceanic communication to the cruder radio systems that operate 
in the congested high frequency band, or even to submarine cable tech- 
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nology. Rather may we use also the more abundant microwave fre- 
quencies, higher in the spectrum, for international communications of 
a striking variety, volume, and reliability. Frequencies hitherto unus- 
able, for certain purposes at least, have now become technically and 
economically usable for these purposes. 

Intensive spectrum development, on the other hand, refers simply to 
the ability to transmit the same volume and quality of information in 
less frequency space than before or at a higher rate in the same band 
width. One illustrative advance here is the breakthrough in improved 
directionality of communication through new directional antennas and 
line-of-sight beaming. Another illustration is the dramatic new spectrum- 
saving techniques which have virtually doubled potentially usable space 
in the high frequency band (through the move to single sideband modu- 
lation); and multiplied the space for mobile radio users manyfold since 
1940—some 2,500 percent, I believe—through a sustained reduction in 
channel spacing. 

Intensive like extensive development may result from government or 
from private R and D and innovation. Extensions of the intensive 
margin have in fact tended to reflect private initiatives, whereas the 
more crucial advances at the extensive margin are government precipi- 
tated. The private advances also result from deliberate spectrum-de- 
veloping research programs of such companies as Motorola, A.T.&T., 
G.T.&E., RCA Communication and the Hughes Aircraft Corporation. 
Whereas some of the more spectacular government contributions have 
been inadvertent—unexpected -by-products of “crash” programs 
geared to quite different ends—to weaponry, rocketry, and radar de- 
velopment. 

Among the best-known substitutes for radiocommunication are open 
wire, landlines, coaxial cable, and submarine cable. However, trans- 
portation is also a substitute and so, conceptually, are the other factor 
inputs which the use of radio displaces in transport, public utility, and 
manufacturing enterprises (viz., labor, storage facilities, vehicles, 
etc.). Even in the broadcast field, some say that a nationwide grid of 
wired CATV systems, interconnected by microwave frequencies and 
financed by subscriber fees, may one day offer a viable economic alter- 
native to the advertiser-supported broadcast service. If this were so, of 
course, at least some of the frequencies now allocated to television 
might conceivably be reallocated to private or common carrier users in 
the fixed or mobile service, or even to some of the needier, nonmilitary 
government users. 

In the spectrum, then, as elsewhere, if one is willing to pay the 
price, there are more substitutes than the regulator may think. And 
this is worth remembering whenever we encounter that ingenious web 
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of administrative regulation based upon the asserted scarcity of ra- 
diofrequency space. Indeed the greatest onslaught on this age-old prem- 
ise may well be mounted with the eventual introduction of the circular 
waveguide tube (cousin of the overland cable), and the communica- 
tions laser (key to communication through guided lightwaves, no less). 
The capabilities of both these techniques incidentally are so fantastic 
as virtually to dwarf all communications capacity used globally today. 

How ought the frequency manager respond to these facts of new 
technology? 


II. The Task of Radio Spectrum Management 


The traditional task of spectrum management has long been to dis- 
tribute use rights to competing claimants. For this the manager has 
sometimes employed an impressive array of social priorities, although 
more often than not he has simply acquiesced to the brute standard of 
first come, first served. And yet, however the occupancy rights are dis- 
tributed—whether by priority-of-application, by high-flown social 
priority, by auction, or by lot—technological advances that extend the 
range of usable frequency space should obviously ease the accommoda- 
tion of competing claimants. Indeed, frequency managers—especially 
at the ODTM—have become increasingly aware of this fact. So much so 
that a new-fangled “frequency development” goal may one day share 
equally on the regulatory agenda with the old-fashioned “frequency 
allocation” goal. 

To see why this is so one has only to recall two hard facts of tele- 
communications life today: 

1. New spectrum users, or the new frequency demands of old users, 
can ordinarily be accommodated only through dislodging or preempt- 
ing space already occupied by others; or by sharing occupied space; or 
by borrowing unused space; or by using their own space more inten- 
sively; or by developing new capabilities for utilizing unused space 
higher in the spectrum. 

2. Each of these five accommodating processes involves new hard- 
ware or technical improvements of varying magnitudes, The incum- 
bent will normally not cooperate and move unless he has somewhere to 
go, and this may require new R and D and capabilities to use higher 
frequencies. Frequency sharing and more intensive use of present as- 
signments both by incumbents and newcomers alike may also require 
improved equipment, or new techniques. Even the borrowing of unused 
space may require the development of new devices to vacate on short 
notice. 

By making the spectrum pie bigger in some sense, then, the ac- 
cumulation of even minor technical improvements can potentially ease 
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the allocator’s problems in choosing among competing claimants. But 
the accommodation of radio users who introduce the bolder new tech- 
nologies still raises serious problems of its own, and it is to two such 
problems that I shall now turn. First, the problem of newcomers, in- 
cumbents, and innovative change; and, second, the problems posed by 
frequency stockpiling. 

Newcomers, Incumbents, and Innovative Change. In Table 1 below 
are several illustrative episodes where new spectrum users (or old 
users with new frequency demands) sought accommodation from incum- 
bents either through sharing, borrowing, or outright preemption; and 
where these preferred options were presumably more attractive to the 
newcomers than such alternatives as developing new systems, turning 
to a wireline substitute or to transportation, etc. Now in each case ex- 
amined investment in new improved hardware was an issue either be- 
cause the newcomer himself sought to introduce a new technique (or 
even some major new invention) or because the incumbent’s accommo- 
dating behavior would require such investment. Presumably, newcom- 
ers would secure costless accommodation only where they sought to 
borrow idle frequency space. Although here, too, there could conceiv- 
ably be dislodgement costs later when the original incumbents sought to 
reenter, and we have already noted the need for special equipment to 
vacate on short notice. 

Careful study of such episodes as these suggests at least five prelimi- 
nary and tentative conclusions: (1) Newcomers would presumably 
prefer to buy rights to share, borrow, or preempt frequency space di- 
rectly, so long as these cost less than it would to develop a new system, 
or to use some substitute for radio. (2) There is, however, no way at 
present for them to do so. (3) Incumbents normally have little eco- 
nomic incentive to accommodate newcomers now unless regulators 
compel or otherwise cajole them to do so. (4) De facto squatters rights 
often strengthen the incumbents’ hands immeasurably in exacting a 
monopoly rent before accommodating any newcomer, (5) The ques- 
tion is therefore how to articulate the opportunity costs of spectrum 
occupancy lest incumbent’s equities in his frequency space and his po- 
litical leverage, plus the regulator’s inertia, combine to make de facto 
squatters rights determinative whatever the economic or social merits 
of a new technique. 

In short, can radio spectrum managers devise techniques to help 
them do what market incentives would otherwise do? Of course, one 
approach would be simply to auction off renewable rights—leaving 
them freely transferable and subject to periodic reauctioning. This is 
one way to create at least limited property rights in the U.S. portion of 
the spectrum. But whatever the intriguing theoretical case for trying 
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to create an organized market for frequency space at home this way, 
such an approach does pose some very serious international problems 
in view of the reluctance of nations to relinquish sovereignty over the 
spectrum shares they now claim. In addition, the deep-rooted political 
resistance to any such scheme at home, the radical institutional 
changes needed to institute it domestically, and surely internationally, 
all point up the need to consider still other alternatives. One possibility 
that may merit more careful scrutiny than it has so far received would 
be to impose rental charges on spectrum occupancy. 

A Modest Proposal, At present, newcomers are free to choose be- 
tween developing a new system, using a wide array of substitutes for 
radio, and risking the hazards of administrative proceedings to win 
rights to share, borrow, or preempt the incumbents’ frequency space. 
Incumbents, on the other hand, now oppose accommodating a newcom- 
er wherever the cost of this opposition falls short of the costs they 
would otherwise incur. This is true both for government and nongov- 
ernment incumbents. 

But let us now introduce some such two-part rule as this: Newcom- 
ers must reimburse incumbents for any costs incurred in vacating, 
sharing, or lending space to accommodate them. However, should in- 
cumbents prefer not to accommodate, then they in turn must reim- 
burse the newcomers for any extra costs imposed on them through ex- 
clusion. Had the FCC or the DTM been empowered to authorize such 
reimbursements over the years, one wonders how many more incum- 
bents might have agreed to make adjustments which they in fact op- 
posed as unwieldy or uneconomic. Even within the government family 
of users itself (the Interdepartment Radio Advisory Committee), tech- 
nical “facts” on the feasibility of sharing, vacating, or lending fre- 
quency space are probably as much the subject of bargaining and ne- 
gotiation as are the more elusive economic or social facts. In other 
words, the economic incentives of all parties are intimately related to 
the determination of technical as well as to the nontechnical facts 
needed for effective spectrum management. 

Some such rule as that proposed here then would have forced the in- 
cumbents to choose between accepting full-cost reimbursement to ac- 
commodate a newcomer and refusing to accommodate him but then 
paying “rent” instead—equal to the extra costs imposed by forcing the 
newcomer to his next-best alternative—whereas newcomers could now 
choose between the direct purchase of sharing, lending, or preemption 
rights and the development of a new system or the use of some substi- 
tute. While surely not ideal, such an arrangement could help articulate 
opportunity cost for managers and users alike, both in the government 
and nongovernment spectrum. 

Finally, the imposition of such charges on incumbents might induce 
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them to “clean up” their old equipment in a more socially efficient 
manner. For in the absence of alternative users, lax, sloppy spectrum 
usage is economic: the incumbent merely economizes on his high-cost 
inputs by substituting low-cost frequency space. Rising opportunity 
costs of spectrum occupancy, on the other hand, when translated into 
rental charges equal to the costs imposed on newcomers, will raise the 
need for reallocation or for technical improvements which did not exist 
before. For it is economically rational to invest in new equipment so 
long as the last dollar invested reduces one’s bill (for imposing extra 
costs on newcomers) by an amount greater than this investment. 

As envisioned here, then, incumbents would find it worth while to 
extend the intensive or even the extensive margin of frequency space 
whenever the extra costs imposed on newcomers through exclusion be- 
came sufficiently large, whereas newcomers would choose to develop 
new systems only where these cost less than sharing, borrowing, or 
preempting occupied frequencies; viz., where the extra costs imposed 
on them through exclusion just exceeded the extra costs which incum- 
bents would otherwise incur to accommodate them. 

Towards a Proper Role for Frequency Stockpiling. So much then for 
the accommodation of new users. A second, corollary problem is to 
determine the proper role for frequency stockpiling. For just as the 
borrowing of idle space may be a cost-saving option for newcomers 
faced with harsher alternatives, so the national policy of interim nonuse 
will inadvertently act to distort the spectrum users’ incentives to inno- 
vative effort. At least radio grantees favored with lush frequency as- 
signments will, on that account, probably feel less compelled to de- 
velop their frequency space or its substitutes than will radio grantees 
who are relatively more deprived. Indeed the varying frequency shares 
allocated to different user groups would seem to provide differential 
incentives for frequency development comparable to those provided by 
relative resource scarcity and differential prices in other natural 
resource fields. Moreover, insofar as the spectrum managers’ prefer- 
ences and not the consumers’ will presumably govern the distribution 
of these frequency-developing incentives, any distortion due to stock- 
piling must be justified explicitly as essential for policy objectives that 
could not otherwise be attained or attained as efficiently. 

There are in any case at least two major ways in which large tracts 
of frequency space have come to lie idle—notwithstanding the clamor 
of excluded claimants who would gladly snap them up. 

First, old users may be allowed to introduce new techniques without 
relinquishing space where their older techniques could in fact be acti- 
vated in an emergency. A good example is the continued retention of 
underused high frequency circuits by the international common car- 
riers over the North Atlantic route, where the traffic is now largely car- 
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ried by submarine cable or satellites, notwithstanding the alternative 
uses to which that space could be put, say, by the aeronautical-mcbile 
services or by certain developing nations. There is clearly some value 
in buying insurance this way against natural calamities or military 
disaster. Extra unused capacity may in fact be a small price to pay to 
meet unknown contingencies, especially when extensive disruption of 
service raises even a small risk of infinite losses in a nuclear age. How- 
ever, internal subsidies which ultimately enter the rate base are quite dif- 
ferent for this purpose than the overt external subsidies used elsewhere. 
The upshot is that the balance which the carriers strike between their 
investment in HF radio circuits, submarine cables, satellites, tropo- 
spheric scatter, and microwave links might well differ if the common car- 
riers and their regulators had a clearer picture of opportunity costs. 
Right now, neither they nor the spectrum manager really knows the full 
cost of hedging against contingencies this way, and it will therefore be 
very hard to justify any distorting effects on frequency-development as 
between different user groups—even in noneconomic terms. 

Second, the spectrum manager may deliberately reserve idle space to 
safeguard the entry or growth of favored classes of users. However, in 
a field with so many public and private users, changing use patterns, 
and institutional variations, small wonder that the predictability of fu- 
ture frequency needs will vary considerably from case to case, or that 
inadvertent long-run stockpiling often results. One good example is the 
continued stockpiling of unused UHF space for possible future com- 
mercial broadcast use notwithstanding the hungry cries of manufac- 
turers, transport companies, and other mobile radio licensees. Ancther 
example is the reservation of valuable FM and TV channels for non- 
commercial, educational service. And a third is the channels reserved 
exclusively for public safety and military purposes. 

Now however lofty the social priorities which frequency stockpiling 
purports to safeguard, the policy clearly imposes sometimes substan- 
tial costs on the excluded parties. The question is surely moot, there- 
fore, as to whether our political decisions would have been quite the 
same if these costs and the discounted foregone benefits of nonuse had 
been fully articulated. Or if any distorting effects of stockpiling on the 
pattern of frequency development had been considered. 

For example, educational FM or TV is obviously not the only way 
to invest in the nation’s education. Nor are they necessarily more 
efficient for this purpose than alternative investments in teachers’ sala- 
ries and school buildings. To include as the national investment in 
ETV or EFM only the cost of the equipment used and the program 
resources, with no further consideration of the value of the reserved 
frequency space, may be good political strategy. But it could also pro- - 
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duce faulty public investment decisions in view of known alternative 
uses for the idle frequencies and the relative costs and productivity of 
alternative educational inputs. To say that radio has a vital contribu- 
tion to make to public education, public safety, or national defense by 
no means implies that the composition of relevant federal, state, or 
local budgets would be quite the same if the full cost of radiocommuni- 
cation inputs were represented more accurately. 

The excess frequency capacity that builds greater flexibility and cer- 
tainty into our military communications system and the unused fre- 
quencies that stand ready for future educational and public safety 
users, then, both have indisputable social or political appeal. But it is 
hardly candid to ignore the vital distinction between economically-ra- 
tional stockpiling by frequency managers and manipulative, strategic 
hoarding which, like any entry control arrangement, confers privileged 
market positions on favored grantees, depriving others of comparable 
benefits. The question at issue, then, is simply whether the radio user 
or the spectrum manager would continue to stockpile as much space as 
he now does, for as long as he does, if he had to pay rent equal to its 
full opportunity costs; or whether the new spectrum user or the old 
user with new demands would have to invest so heavily in his systems 
if he could somehow pay incumbents directly to accommodate him 
under the conditions just set forth. 

Such questions yield no easy answers. But even rough and ready 
answers could mean marked improvement in a field where valuable . 
rights are normally redistributed, if at all, in the frustrating arena of 
administrative proceedings devoid of serious economic measurement 
or the murky underworld of behind-the-scenes trade-offs. 


DISCUSSION 


Ben W. Lewis: Since I have seen only the two papers that deal 
with airwaves, I shall confine my direct observations to them, and since I 
yield to no one in my lack of knowledge about airwaves and my confusion in 
the presence of more than one knob on a TV set, I shall further limit my ob- 
servations to some general propositions about technological innovation and 
regulation. I shall arrange my propositions around the unchanging nature and 
task of regulation—whether regulation by the market or by formal or infor- 
mal public governmental measures, or by any combination of these devices 
and processes, To regulate is to economize: to direct resources where we want 
them to go, and to distribute claims upon society’s goods as we want them dis- 
tributed. As regulation struggles with or is overrun by technological advance 
manifesting itself in an ever changing array of new problems and issues, I am 
constantly impressed by the essential sameness of the problems and issues— 
by the unchanging nature, the agelessness of the regulatory task. This is 
worth keeping in mind. It does not insure an instant solution to the variegated 
assortment of troublesome issues which foist themselves ceaselessly upon the 
machinery of regulation, but it can help to pinpoint our search for solutions; 
at least, it can help us not to panic. 

What problems do the airwaves pose for regulation? When you work your 
way through the antennae, the frequencies, the hot and cold running relays, 
the lines-of-sight, and the very high, the ultra high and the medium-to-well- 
done broadcasting bands, who is really trying to do what and to whom, and 
for whose benefit? It appears that society has a naturally limited and very 
valuable resource at its disposal, whose value has only recently been dis- 
closed; that it would like to have this resource well and fully used; that the 
resource has a variety of conflicting and hence competing uses; that many, 
many people equipped with funds and finesse are contending for these uses; 
that society (on this occasion organized through its government) is also armed 
with a panoply of ideas, judgments, institutional arrangements, skilled man- 
power, and experience; that conclusions will be reached and decisions made 
from time to time and that these will change over time; that necessarily some 
deeply imbedded interests will be forced to give way; that benefits and satis- 
factions will be gained and enjoyed at the cost of other benefits and satisfac- 
tions foregone; that not everyone will be happy (or equally happy) with soci- 
ety’s disposition of these matters; and that society in the large will never be 
quite sure that it has done as well as it might have done. For the life of me, 
this sounds like the business of economizing, and I am reminded that the 
human race has been in this business, facing up to an endless parade of inno- 
vations ever since it was, itself, an innovation. 

The special features presented by airwaves are, of course, new, but the need 
to make economizing decisions about naturally limited resources—forest 
lands, mineral deposits, hydro sites, to suggest a few—is not new. We would 
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all concede that society’s economizing approaches and decisions in these ear- 
lier cases have been less than optimal—that we could have done better in most 
instances if we had acted earlier and more wisely, and if we were not eternally 
picking up the pieces and patching the cracks, But, I would insist that despite 
the novelty of airwaves, we are old hands at this business, and that we can 
and ought to take airwaves in our airborne stride. And, if we keep in mind the 
essentially simple nature of our task and the qualities (including the limita- 
tions) of our economizing-regulatory instruments and processes, we will prob- 
ably sort out and use our airwaves in an acceptable manner and with accept- 
able results—keeping in mind that we can always unplug the whole business if 
we cannot locate the right knobs. i 

We are not exactly novices at this business of public, governmental econo- 
mizing. We may not be too good, but we have been over the falls and through 
the rapids. In fact, our record has a few A’s as well as E’s—together with a lot 
of C’s for effort. How many in this room remember the long night of battle 
over “public callings,” culminating in Nebbia v. New York when we finally 
won from ourselves (in the person of the Supreme Court) the right to regu- 
late? Or the skirmishes in the courts and the Congress which finally closed the 
regulatory gap that existed for so long between the respective reaches of the 
state police power and the federal power over commerce? Or the legislative, 
judicial, and administrative maneuvering that finally cut through the financial 
web that encased the power industry in the 1920’s and made effective the as- 
tonishing conclusion that the function of power companies is to furnish 
power? Or the silly to-do that resulted in the establishment of regulation over 
public utility activities which managements insisted were managerial in char- 
acter and hence insulated from regulation? Or the interminable and some- 
times very discouraging siege which finally wore down the constitutional props 
from under “going value,” “spot reproduction cost,” “fair value,” and “ob- 
served depreciation,” and opened the door to a functional approach to rate 
regulation to those regulatory agencies and authorities sufficiently recovered 
from the siege to use the door? Every one of these was a regulatory-econo- 
mizing hurdle of very substantial proportions—a crisis. Today, they are regu- 
latory history. For most of the past century, government regulation has 
seemed to lumber doggedly on its own trail, sniffing its own scent, baying for 
the benefit of its own ears. But, one by one, the little foxes have been overtak- 
en. It would be too much to claim that regulation always gets its man. Some 
of the men it gets are pretty well washed up by the time they are apprehend- 
ed. Nonetheless, across the board, regulation as an economizing institution has 
won its way. Frequently outmaneuvered at the outset, it has made some sur- 
prising recoveries, We have established dominion over ourselves in the calcu- 
lated sorting out and use of resources, Government regulation is in business; 
we are in business. 

When, as now—and as always—technological innovation thrusts new mat- 
ters before us for our regulatory-economizing ministrations—airwaves, com- 
petitive transport (a real stinker!), giant oligopolies in basic industries—it is 
comforting to remember that once upon a time inns and wharves were innova- 
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tions, and, somehow, the common law, unheralded and unadorned, responded 
to the regulatory issues which they raised. 

Regulation, whether dealing with old or new facets of old or new industries, 
is economizing, and economizing is of one piece. It is the process by which so- 
ciety disposes of matters whose disposition it cannot avoid. Society has no es- 
cape from the task of economizing; it can choose its tools; it cannot run from 
the task and the responsibilities which the task entails. When alternatives are 
present, failure to choose is to accept, and to accept is to decide. Inaction is, 
perforce, action. Many of our most important determinations fall into this cat- 
egory. I suggest that this fact holds a lesson for our treatment of airwaves. 

I am impressed in these papers by the way in which, and the extent to 
which, valuable interests which have become vested ‘either by public action 
(wise or unwise in retrospect) or by public inaction, keep crowding to the 
fore, to be overtaken by newly developing, tremendously important interests, 
seeking recognition and acceptance. Regulation is forever being asked to undo 
packages which it has just tied up. 

It should be said again and again that regulation economizing is not only 
an unavoidable, never-ending business; its practice is unavoidably studded 
with cost and pain. Economizing decisions have their impact not on cold forms 
and cold statistics but on warm bodies—sometimes pretty hot bodies. In their 
very nature, these decisions give joy to some and unhappiness to others. Vest- 
ed interests present a special problem in the dispensing of joy and sorrow. 
Vested interests which reflect honest, reasonable expectations born of consid- 
ered public action are not casually to be overridden. But, neither, in a moving 
society, can the dead hand of the past be permitted forever to push the but- 
tions on society’s transmitters and receivers. An interest becomes vested be- 
cause society wills it so. In the business of economizing, society must inevita- 
bly decide, in its own overriding interest, between conflicting current claims; 
equally, it must choose, with purpose and clear vision, between vested claims 
to which, earlier, it has given rise, and present claims which it cannot rational- 
ly and decently ignore. 

Dealing as it does with imponderables, immeasurables, and uncertainties, 
regulation—economizing—can rarely be precise and never certain. It should 
seek precision and certainty, both in its decisions and in the criteria on which 
its decisions are based. It should be eager in its pursuit of realistic evidence of 
opportunity costs and of benefits in relation to costs. It should seek quan- 
tification, but it must not fall prey to the illusions of certain truth which 
quantification is all too prone to generate. Its search for certainty and preci- 
sion should be tempered by the one certainty that it will not be rewarded by 
any certainty of which it can be cheerfully confident. Our world knows no 
restful overall economizing equilibrium. In the face of uncertainty, it makes 
sense for regulation to approach the newly developing manifestations of its old 
problems slowly and with deliberation; but it must move rapidly enough to 
avoid being controlled by the events which it should control. Regulation must 
take some chances. 
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Our papers talk of the management of the radio and television spectrum. 
My remarks have ranged more widely to encompass the spectrum of all eco- 
nomic resources. I would match this with a spectrum of all of the economizing 
arrangements and devices presently ready to our touch and within our capaci- 
ty to innovate. This is a big job we have set for ourselves by being born. I 
suggest that a major objective of regulation is technological innovation, and 
that technological innovation be met by regulatory innovation. I suggest that 
the confrontation will be easier and more fruitful if we understand that our 
task is as old—and as new—as mankind. 


Grorce W. Witson: The lot of the regulator of an industry is indeed 
a sorry one. He is invariably stuck with an industry constantly in the public 
eye, the functioning of which affects many interests in diverse ways. The in- 
dustry is typically dynamic in the sense of rapidly changing, or brand new, 
closely substitutable, technology, which results in different cost levels, new 
production functions, and different demand-influencing elements. Finally, the 
industry is normally composed of multiproduct enterprises with vast gobs of 
costs that are indivisible which makes pricing on any cost-occasioned basis 
highly subjective and arbitrary. It is almost a perverse law of nature that re- 
quires economic regulation of those segments of the economy that virtually 
defy effective and efficient control. We seem mainly to try regulating the unreg- 
ulatable. But since this is not generally recognized, we take out our frustra- 
tions on the regulators and accuse them of messing things up even though it is 
impossible to say whether the inherent messiness has been made worse or bet- 
ter by the overt acts of regulation. So a regulator’s lot is an unhappy one. Yet 
no one has written “The Regulator’s Lament.” I would recommend that some 
economists turn to such balladeering rather than, for example, bemoan the 
fact of regulatory failure to equate prices with long-run marginal costs; it 
would at least be more fun and certainly less pompous. 

The present papers illustrate some of these problems and propensities. Fish- 
er acknowledges that different TV programs are different products; yet la- 
ments the failure to establish a “mechanism for charging viewers the long-run 
marginal production costs of the programs they watch.” With technologies 
changing so rapidly, as both papers effectively show, one wonders what prag- 
matic meaning is to be attached to the term “long run.” With so many cost 
indivisibilities attached to a “program” the term “marginal” may be equally 
elusive even if we could agree on a definition of the homogeneous units in 
which marginal is to be expressed. Levin also appears to be upset by the fail- 
ure to represent “the full cost of radiocommunication inputs . . . more ac- 
curately,” although he does not imply allocation to particular programs or 
other microscopic unit. Levin is also more realistic in implying that rough and 
ready measures are about all that can be expected. Let me add, however, that 
I favor more serious attempts at realistic cost finding and more effective ex- 
perimentation with pricing. Above all, with such rapidly changing industries 
as radio and television, rate structures and regulation in general must never be 
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allowed to become as rigid and institutionalized as is the case in transporta- 
tion. Let us have no “Rail Form A,” for example. 

Both Fisher and Levin suggest the necessity for regulation, because of the 
inherent limitation of supply as far as channels and spectrums are concerned, 
although this will be less relevant in the future. The task of assignment, the 
terms on which assignments are made, and the prices charged to users thus take 
on crucial importance. Let me say here that the authors, besides describing 
highly technical operations in a fashion that even this layman could under- 
stand (a real achievement in a short paper), have correctly identified and fo- 
cused upon the issue of internal subsidization. Although this is an area loaded 
with value judgments (i.e., the desirability of robbing A to help B depends 
largely upon the observer), it is good to have the issue squarely faced. Fisher 
argues persuasively that restrictions on CATV are essential to preserve local 
stations and programming under present arrangements, since these invclve in- 
ternal subsidization from network affiliation and broadcasting which in turn is 
financed by an income transfer from consumers of advertised products to view- 
ers. Ultimately the present arrangements transfer income from consumers of 
products advertised on TV to local stations. This raises two fundamental and 
related issues: (1) the desirability of subsidizing local programming and (2) 
if desirable, how best to finance it. Levin makes a similar kind of point in dis- 
cussing frequency stockpiling, although he seems to be saying that since we 
know so little about opportunity costs and benefits, the amount of inefficiency 
involved in, say, reserving frequencies for education or military use cannot be 
ascertained, a point with which I am sure Fisher would agree. Putting aside 
our ignorance of these matters and focusing on local programming, what can 
be said about it? In the wasteland that is TV, there is clearly something to be 
said for encouraging local diversity. Yet having observed some of the local 
programs, I am not sure whether my utility surface is such that at zero cost 
more or less disutility is involved in watching professionally produced pap or 
amateur, but diverse, mediocrity. Too often the option left open to local 
programs, like TV itself, is misused. However, it is better to have failed with 
opportunities for success available rather than not to have had the options at 
all; and there is always hope for the future so long as options are not fore- 
closed. In this sense Fisher is more clearly correct. 

But if even good local programming and local control would not be eco- 
nomic under a technically efficient pricing system, assuming such a thing to be 
possible, how should it be encouraged and to what extent? Fisher is not clear 
whether he would so subsidize, protect, or encourage local programming under 
such circumstances. As I read his last paragraph, he argues that it deserves 
special assistance only because of the present, nonoptimal pricing arrange- 
ments. Earlier he has questioned whether pay-TV should be produced at all if 
it were not economically viable. I am not sure whether he would apply the 
same criterion to local programming. In any event, we are here in very murky 
waters. Is it not a kind of poetic justice that the part of advertising deemed to 
be economically wasteful contributes to a less obviously wasteful portion of a 
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vast wasteland? Indeed, it is one of the aims of TV advertising to persuade 
the viewer to buy the stuff. Thus, if successful, purchasers of such advertised 
goods can be made to coalesce with viewers. The existence of a gap implies the 
lack of success of TV advertising. More fundamentally, is it an inherent fail- 
ure of a market system that although many nonuser beneficiaries would be 
willing to pay something simply to maintain a wider range of options, the sys- 
tem does not provide for such a choice? Or is the situation simply a failure to 
give equal weight to externalities or to measure them adequately? 

In any case, I am not convinced that direct subsidization financed from tax 
sources would be much better than from advertising. Certainly one would 
need to know more about the income transfers involved than we do at present 
to decide which is preferable. Fisher was wise to terminate his discussion in 
terms of “if” such and such, then so and so “might” be better, Indeed, both 
papers reveal a refreshing sense of our substantial ignorance of costs and 
benefits which makes economically rational policy recommendations at best a 
tenuous business. Levin is a bit more frank in raising questions to which we 
have as yet few answers, and he shows more awareness of the problems associ- 
ated with obtaining reasonable estimates. Both papers stress the need for a 
more effective and flexible pricing scheme and thus, explicitly or implicitly, 
cry out for more accurate measures of costs and benefits. I would not only con- 
cur but would urge them to get on with it. The time has long since passed 
when economists could simply recommend that prices be based on costs in reg- 
ulated industries and then blithely depart from the committee room leaving 
the grubby details to semiliterate statisticians. There are problems of cost 
finding and cost concepts that, unless squarely faced by competent economists, 
will frustrate any such recommendations. The role of the economist in an 
affluent, welfare state is not ended, as some have alleged. In many respects it 
has barely begun. The papers in this session clearly indicate not only one of 
the paths of future contributions but also how much remains to be done. 


Wittiam Tuo: It should be made clear at the outset that I have 
no particular quarrel with the major points made by Professor Hughes about 
the National Power Survey nor with his summary of the conjuncture of eco- 
nomic, technological, and institutional factors that led up to and enveloped 
that endeavor by the FPC. Indeed, if I were presenting a paper on this subject 
rather than discussing one I would make many of the same points. 

That is to say, given the present organization and technology of the electric 
power industry: (1) there are large, apparent, and underutilized economies of 
scale in the generation and transmission of electric power; (2) there is 
justification and even necessity for a geographically broader, temporally 
longer, and more public-interested perspective than that produced by the typi- 
cal industry planner; (3) that industry participation was an invaluable, if not 
a vital, part of the Power Survey approach; (4) that the side-stepping of 
major institutional issues contributed to the conduct and the acceptance of the 
results of the Power Survey. Such a large area of agreement would seem to 
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leave little room for further discussion, but there are two aspects of the paper 
that raise questions in my mind. 

First, I question whether Professor Hughes believes as strongly in the tech- 
nological determinism of the electric power industry as his paper indicates. The 
assertion that regulation should lead wherever the technological contours of 
the future can be foreseen bothers me because of its seeming overfull accep- 
tance of technological direction. Technology should be the servant, not the 
master of economic and social affairs; its course, in fact, is more determined 
by man than the reverse. In this same vein, I question whether the technologi- 
cal destiny of the electric power industry is either so immutable or so clear 
that we can accept as ordained the local natural monopoly organization asso- 
ciated with central station service. The success (albeit limited to date) of the 
“total power” concept of the natural gas industry indicates that even current- 
ly, under some conditions, the self-supplying of electric power in connection 
with other energy needs is privately advantageous vis-à-vis central station 
service. In the future, given appropriate improvements in the technology of 
the fuel cell and/or the battery, it is possible to envision electric power self- 
supply and central station service competing for a large share of the industrial 
and residential markets with all the agony and woe that characterize railroad- 
trucker competition. 

The second area of questioning relates to the exclusion of major institution- 
al and public policy issues not only from the survey itself but also from Pro- 
fessor Hughes’s paper (except to the extent that he suggests this be done). If 
the technological destiny of electric power is so clearly laid out as it would ap- 
pear from his paper, then certain broad changes of policy are implied. Exam- 
ples of such changes would include: (1) the discouragement of generation by 
all but a relatively few regional producers with heavy interconnections among 
these few; (2) the active encouragement of merger and/or other organiza- 
tional concentrations in this industry, including pooling arrangements; (3) 
perhaps the creation of a Federal Reserve Power System, organized regional- 
ly, owned by its member systems and having sole responsibility for electric 
power generation and transmission in its region with overall public policy 
goals established by a central Board of Governors. However, if there are some 
doubts as to the permanence and nature of the relationships among the tech- 
nology, the economics, and the public policy of electric power, it may be wiser 
to move only marginally in these directions, pending replications of the Power 
Survey at more or less regular intervals. 

I would like to make one comment with respect to Professor Fisher’s paper 
or perhaps it is more accurate to say that the comment relates to the essential 
validity of the presumption by the FCC that locally originating, live, public 
service programming is a desirable and fairly important end. 

It may be assumed that the supply of talent required to produce public ser- 
vice programming that will attract a substantial segment of the viewing public 
is a relatively scarce good. If this is true, then FCC pressure for more local 
programs may not be producing real diversity in programming but merely a 
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kind of “eye-service” programming to satisfy the FCC examiner by enabling 
the broadcaster to point to the hours of broadcast time he has devoted to the 
local evangelist or other easily programmed event. Pressure for more local 
programs may be less effective in producing diversity in public service pro- 
gramming than pressure for better network provided public service programs 
and fewer but better local ones. f 

It seems to me that if the goal of more local live public service program- 
ming is invalid, then so is a good part of the argument for stringent CATV 
regulation. In any event I agree with Professor Fisher that direct subsidy is 
likely to be a more efficient incentive to either local or network public service 
programming than the indirect approach of restricting CATV competition. 


THE ECONOMICS OF EDUCATION 
EDUCATION AND THE DISTRIBUTION OF EARNINGS 


By Gary S. BECKER and Barry R. CHISWICK 
Columbia University and National Bureau of Economic Research 


I. Introduction 


The history of interest among economists in the distribution of income 
is as long as the history of modern economics itself. Smith, Mill, Mar- 
shall, and others recognized that many areas of considerable economic 
importance were affected by it. Although poverty, for example, was 
partly defined in absolute terms, they recognized that each generation’s 
“poor” are mainly those significantly below the average income level. In 
addition to poverty, the degree of opportunity, aggregate savings and 
investment, the distribution of family size, and the concentration of 
private economic power were thought to be affected. 

How does one explain then that in spite of the rapid accumulation of 
empirical information and the persisting and even increasing interest in 
some of these question, such as poverty, economists have somewhat 
neglected personal income distribution during the last generation?! In 
our judgment the fundamental reason is the absence, notwithstanding 
some ingenious and valiant efforts, of a theory of income distribution 
that both articulates well with general economic theory and is useful in 
explaining differences among regions, countries and time periods. Some 
earlier work? by one of us led to the belief that an analysis of investment 
in human capital provides a theory of income distribution that satisfies 
both desiderata. 

This is a report on a National Bureau of Economic Research study in 
progress? that is developing such a theory and applying it to a variety of 
evidence. Not only is the report preliminary, but brevity of space re- 
quires that many details and proofs be skipped and the discussion con- 
centrated on a few highlights. We expect to publish the full study before 
too long, which would permit our methods and conclusions to be ex- 
amined more closely. 

1 As one test of this statement, try to find many textbooks on economic principles that pay 
it much attention. 

2 See d S: S. Becker, Human Capital (Columbia Univ. Press for N.B.E.R., 1964), especially 
PE Finenved by the Carnegie Corp. of New York. We are greatly indebted to Linda 


Kee for valuable research assistance, and to members of the Labor Workshop at Columbia 
University for useful comments. 
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Il. Theory 


The total earnings of any person after he has finished investing in 
human capital can be said to equal the sum of the returns on his invest- 
ments and the earnings from his “original” human capital. If returns 
could be treated as constants for essentially an indefinitely long period, 
this relation could be expressed as 


(1) E= Xit DO rsCis, 


j=l 


where Cy is the amount spent by the 7th person on the jth investment, 
riz is his rate of return on this investment, and X; are the effects of the 
original capital. Note that our analysis directly applies to earnings 
alone, which is just a part, although the dominant one, of total income. 
While the framework developed here could also be usefully applied to 
property income, we have not done any empirical work on such income 
and ignore it in the rest of the paper. 

The point of departure for our approach, which integrates it with 
economic analysis in other fields, is an assumption that the amount in- 
vested in human capital results from optimizing behavior: each person 
is supposed in effect to invest an amount that maximizes his economic 
welfare. This assumption permits the investment decision to be ana- 
lyzed in terms of the following familiar figure. The curve D shows a 
person’s marginal rate of return on an additional dollar of investment, 
while S shows his marginal “interest” cost. Equilibrium is assumed to 
occur at p, where the total amount invested would be OC, and the 
(gross) income on this investment would be OD#C, represented in dis- 
crete form by the term È ra Ci; in equation (1). In this framework, there- 
fore, the distribution of earnings is simply determined by the shape and 
distribution of the supply and demand functions,’ and we now dwell a 
while on these determinants. 

Legal and other obstacles to financing investments in human capital 
have been a significant “institution” in Western societies. As a result, 
these investments have been financed either by gifts from parents and 
others, reduced consumption during the investment period, or various 
kinds of loans. Since financing usually becomes more difficult as the 
amount invested increases because gifts become less available, reduced 
consumption more onerous, and risks to lenders greater, the effective 
supply curve of funds, say S in the figure, would be positively inclined, 
its elasticity measuring the rate of increase of these difficulties. 

4 See Becker, op. cit., Chap. II. 


5 For the moment we ignore the distribution of Xi; it is incorporated into the analysis in 
section II, j 
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Supply and Demand for Investment in Human Capital 


Marginal rate 





of return 
DI 
Si 
S 
D P, Ae 
Sj 
Dk 
D, 
F; ki í 
Si P, k D 
Ph) 
3 | Dk 
Sj | 
0 C 


Amount invested 


FIGURE 1 


One factor decreasing the marginal rate of return, at least eventu- 
ally, with increases in the amount invested is a presumed diminishing 
marginal product from adding more capital to a fixed human body. 
Moreover, increased investment usually requires a longer investment 
period, and with a finite lifetime the marginal rate of return would tend 
to be inversely related to the length of this period.’ The rates of return to 
any person depend, however, not only on his investments but also on 
those by others and on the derived demand for persons with different 
kinds of human capital. For example, a college education might yield a 
very high payoff if few persons manage to get one and if those who do 
are in great demand. Consequently, depending on general supply and 
derived demand conditions, the marginal rate of return might well 


E See Becker, of. cit., pp. 49-52. 
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increase over different investment intervals. Although, therefore, the 
curve D might not always decline,’ our analysis requires only a decline 
relative to S, especially around the point of intersection p, and that 
seems plausible enough. 

Let us turn to the distribution of these curves and thus to the distribu- 
tion of earnings. Since the income and wealth of parents, the willingness 
to forego consumption, and the availability of scholarships and loans 
vary from person to person, the supply of funds would also vary, as 
illustrated by the curves S;, S and S; in the figure. If the demand curve 
D was the same for everyone, the equilibrium positions would lie along 
D at the points of intersection, given in the figure by p: p, and p; 
Knowledge of the various equilibrium positions would permit an 
“identification” of the demand for funds curve D.® 

The distribution of earnings would be determined by the distribution 
of the areas under D, which in turn would be determined by the distribu- 
tion of supply curves, their shape and the shape of D. For example, if the 
marginal rate of return was constant so that D was horizontal, earnings 
would have the same inequality and skewness as the amount invested. 
If, however, marginal rates decreased, the inequality and positive 
skewness in earnings would be less than that in investments because 
large investors would receive lower rates of return; conversely if mar- 
ginal rates increased.’ 

More usually the demand for funds would also vary, probably sig- 
nificantly, because of differences in “ability,” attitudes toward risk, and 
other personal characteristics. The figure shows three demand curves 
Dy, D, and D, with D, reflecting the most “ability,” and D, the least. 
If the supply curve S was the same for everyone, the equilibrium posi- 
tions would lie along S at the points of intersection, given in the figure 
by #1, p, and pz, and knowledge of the various positions would permit an 
“identification” of S. If S was positively inclined as in the figure, the 
inequality and positive skewness in earnings would exceed that in in- 
vestments because large investors would receive higher rates of return’? 

7 Since the marginal rate of return to any person would depend not only on his investments 
but also on those by others, the demand curve D would be defined only for given amounts 
invested by others. 

8 This kind of technique has been used by G. Hanoch in his “Personal Earnings and In- 
vestment in Schooling” (unpublished Ph.D. dissertation, Univ. of Chicago, 1965), Chap. IT. 


9 If D was a straight line, the average as well as marginal rate of return would be linearly 

related to the amount invested, and earnings from human capital would be 
FC = (a +bC)C = aC +C, 

where C is the total amount invested, 7, its average rate of return, and a and b are constants, 
If 6=0, earnings simply equals aC; if £0, the term bC either increases or reduces the in. 
equality and positive skewness in earnings as bzo. 

10 If S was linear as well as positively inclined, the average rate of return would be linearly 
and positively related to the total amount invested, and earnings from human capital would be 


FeC = (e +fOC = C+ H/C, 
where f>0. 5 CEO ° á 
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In the usual case where supply and demand curves both vary, the 
different equilibrium positions could still be found at the intersections of 
the relevant curves, but knowledge of these positions would no longer be 
sufficient to “identify” either set of curves. In addition to the factors 
already discussed, the distribution of earnings would now also depend 
on the correlation between supply and demand conditions. These condi- 
tions might well be positively correlated, say because of a positive cor- 
relation between ability or the psychic earnings received from human 
capital with either parental wealth or scholarships; in the figure the de- 
mand curve D, could be associated with the supply curve S;, D, with Si 
and D with S. The resulting equilibrium positions #2,, p, and pr: indicate 
sizable dispersions in rates of return and amounts invested, and a strong 
positive relation between them. If S; was associated with D; and 5; with 
Dx, supply and demand conditions would now be negatively correlated, 
and the resulting equilibrium positions would be pu, p, and pr; The 
inequality and skewness in earnings would be reduced because the 
negative correlation between these conditions would reduce the invest- 
ment and earnings of persons with favorable demand conditions, say 
Dj, and increase that of persons with unfavorable conditions, say Dz. 

Before passing on to a quantitative implementation of this model, we 
might dwell a little on one interesting implication. The often discussed 
but seldom defined concept of “equality of opportunity” can be rigor- 
ously defined in our framework as a situation in which low parental 
wealth and other supply disadvantages were sufficiently offset so that 
the effective supply curve of funds was the same to everyone." One way 
to achieve this would be to make investment in human capital a free 
good through subsidies from public or private agencies; all supply 
curves, in effect, would then lie along the horizontal axis.” Our definition 
of equality of opportunity would imply not equal investment but equal 
opportunity to invest, the actual amount depending on ability and other 
personal characteristics (see the points x, p, and p: in the figure). The 
elimination of unequal supply conditions would reduce the inequality in 
investments unless supply and demand conditions had been sufficiently 
negatively related. On the other hand, it would increase the positive 
correlation between the amount invested and its rate of return unless 
supply and demand conditions had been sufficiently positively related. 


11 One might also want to offset some of the forces, such as discrimination or nepotism, 
making for differences in demand curves. 

® Free public schools are not a perfect example, since foregone earnings, often an important 
cost of schooling, are not subsidized. The GI Bill, on the other hand, does cover at least some 
foregone earnings by providing living allowances as well as tuition. Legislation making school- 
ing compulsory is still another and quite different example, for some persons may be forced 
to continue in school longer than they would like (or even than is good bor them). Incidentally, 
because of space limitations our discussion in this paper must abstract from forces, such as 
compulsory school legislation or the rationing of school places, that make the actual amount 
invested differ from the desired amount. 
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III. A Statistical Formulation 


The contribution of human capital to the distribution of earnings 
could be easily calculated empirically if the rates of return and invest- 
ments in equation (1) were known. Although information on investment 
in human capital has grown significantly during the last few years, it is 
still limited to aggregate relations for a small number of countries, Much 
more is known about one component of these investments; namely, the 
period of time spent investing, as given, for example, by years of school- 
ing. 

To utilize this information we have reformulated the analysis to bring 
out explicitly the relation between earnings and the investment period. 
The principal device used is to write the cost of the jth “year” of in- 
vestment to the 7th person as the fraction k; of the earnings that would 
be received if no investment was made during that year. If for conven- 
ience z; in equation (1) is replaced by 7;+7*,;, where 7; is the average 
rate of return on the jth investment and #*,,; is the (positive or negative) 
permium to the ith person resulting from his (superior or inferior) per- 
sonal characteristics, then it can be shown that equation (1) could be 
rewritten as 


(2) E; = Xili + kali + rad] [1 + kiol + Fi] ++ [L 4+ kinin: + Pind] 


where ; is the total investment period of the ith person." If the effect of 
luck and other such factors on earnings is now incorporated within a 
multiplicative term e**, the log transform of equation (2) is 


(3) log Hy = log X; + D> log [1 + ku; + ra] + m 
j=l 


By defining X;= X (i+-a:), where a; measures the “unskilled” personal 
characteristics of the ith person, and k,;= 2;+4#,;, where &; is the average 
fraction for the 7th investment, and by using the relation 


(4) log [1 + busts + r] E ka + ri), 
equation (3) could be written as 

ni 
(5) log E;Za +>> A + Vi; 

j=l 


where a=log X, #;= 2,7;, and 


(6) n = log (1 +a) + > kira + 2L lifi F Ui 
i i 


38 We cannot take space to give a proof here; the interested reader can find a proof for a 
somewhat special case in Becker, op. cit., p. 64. 
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The term v; largely shows the combined effect on earnings of luck and 
ability. If the 7; was the same for each period of investment, the equa- 
tion for earnings is simply 


(7) log FEF; Z at Fmt 


If 7’, the average rate of return adjusted for the average fraction of 
earnings foregone, and the investment period n; were known, equation 
(7) could be used to compute their contribution to the distribution of 
earnings. For example, they would jointly “explain” the fraction 


o*(n) 
o*(log E) 


of the total inequality in earnings, where g? (n) is the variance of invest- 
ment periods, and o? (log E) is the variance of the log of earnings, the 
measure of inequality in earnings. Ability and luck together would 
“explain” the fraction o? (v)/o? (log E), and the (perhaps negative) 
remainder of the inequality in earnings would be “explained” by the 
covariance between ability, luck and the investment period. 

Even equations (5) and (7), simplified versions of (2), make excessive 
demands on the available data. For one thing, although the period of 
formal schooling is now known with tolerable accuracy for the popula- 
tions of many countries, only bits and pieces are known about the 
periods of formal and informal on-the-job training, and still less about 
other kinds of human capital. Unfortunately, the only recourse at pres- 
ent is to simplify further: by separating formal schooling from other 
human capital, equation (5) becomes 


(8) R? = (7)? 


qi 
(9) log Es = a+ D> BS + v 


j=l 


where 7’; is the adjusted average rate of return on each of the first $} 
years of formal schooling, #2 is a similar rate on each of the succeeding 
S2 years of formal schooling, etc.; 


qi 
= J, S;is then the total formal schooling years of the ith person, and 
1 3 


(10) y= a+ > ATs 


includes the effect of other human capital. 
A second difficulty is that although an almost bewildering array of 


1 Note that this measure, one of the most commonly used measures of income inequal- 
ity, is not just arbitrarily introduced but is derived from the theory itself. 
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rates of return have been estimated in recent years, our empirical analy- 
sis requires many more. Additional estimates could be developed by 
making equation (9) do double duty: first it could be used to estimate 
the adjusted rates and only then to show the contribution of schooling, 
including these rates, to the distribution of earnings. If the S; and v 
were uncorrelated, an ordinary least squares regression of log E on the S; 
would give unbiased estimates of these rates, and, therefore, of the 
contribution of schooling. If, however, the S; and v' were positively or 
negatively correlated, the estimated rates would be biased upward or 
downward, and so would the estimated direct contribution of schooling 

Some components of v are probably positively and others are nega- 
tively correlated with years of schooling, and the net bias, therefore, is not 
clear a priori. It is not unreasonable to assume that a; and u; in equation 
(6) are only slightly correlated with the S;. The r.;* term in (6), on the 
other hand, would be positively correlated with the S," since the theory 
developed earlier suggests that persons of superior ability and other 
personal characteristics would invest more in themselves. Some empiri- 
cal evidence indicates a positive correlation between years of schooling 
and the amount invested in other human capital.’* The term v’ depends, 
however, on the correlation between years of schooling and years in- 
vested in other human capital, a correlation which might well be nega- 
tive. Certainly persons leaving school early begin their on-the-job 
learning early, and possibly continue for a relatively long time period 
(see fn. 17). Finally, one should note that random errors in measuring 
the period of schooling would produce a negative correlation between 
the measured period and v’. Although the correlations betweeen the S; 
and these components of v’ go in both directions and thus to some extent 
must offset each other, a sizable error probably remains in estimating 
the adjusted rates and the contribution of schooling to the distribution 
of earnings. 


IV. Empirical Analysis 


The sharpest regional difference in the United States in opportunities 
and other characteristics is between the South and non-South, and the 
following table presents some results of regressing the log of earnings 
on years of schooling separately in each region for white males at least age 
25. Adjusted average rates of return have been estimated by these re- 
gressions separately for low, medium, and high education levels. As 
columns 1, 2, 6, 7 and 8 indicate, the adjusted rates at each of these 
school levels and the variances in the log of earnings and in years of 
schooling are all a fair amount larger in the South. Moreover, these 


That is, unless a negative correlation between ky and r;;* was sufficiently strong. 
18 See Becker, of. cil., p. 89. 
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differences in schooling and rates exceed the difference in earnings, for 
as column 9 shows, the coefficient of determination, or the fraction of 
the variance in the log of earnings “explained” by schooling, is con- 
siderably higher in the South. The regional difference in earnings does 
not entirely result from schooling, however, for column 10 shows that 
the “residual” inequality in earnings is also larger in the South. 

These results can be given an interesting interpretation within the 
framework of the theory presented in section IT. The greater inequality 
in the distribution of schooling in the South is presumably a consequence 
of the less equal opportunity even for whites there and would only be 
strengthened by considering the differences in schooling between 
whites and nonwhites. The higher adjusted rates of return in the South!” 
are probably related to the lower education levels there, shown in 
column 4, which in turn might be the result of fewer educational oppor- 
tunities. 

The residual v’ is heavily influenced by the distributions of luck and 
ability, which usually do not vary much between large regions. There- 
fore, greater rates of return and inequality in the distribution of school- 
ing would go hand in hand not only with a greater absolute but also 
with a greater relative contribution of schooling to the inequality in 
earnings. The residual is also influenced, however, by investment in 
other human capital. Since the rates of return to and distribution of 
these investments would be influenced by the same forces influencing 
schooling, the absolute, but not relative, contribution of the residual to 
the inequality in earnings would tend to be greater when the absolute 
contribution of schooling was greater. Consequently, our theory can 
explain why both the coefficient of determination and the residual vari- 
ance in earnings are greater in the South. 

In order to determine whether these relations hold not only for the 
most extreme regional difference in the United States but also for more 
moderate differences, similar regressions were calculated for all fifty 
states. To avoid going into details at this time let us simply report that 
the results strongly confirm those found at the extremes: there is a very 
sizable positive correlation across states between inequality in adult 
male incomes, adjusted rates of return, inequality in schooling, coeffi- 
cients of determination, and residual inequality in incomes, while they 


17 Higher rates of return to whites in the South have been found when estimated by the 
“present value” method from data giving earnings classified by age, education, and other 
variables (see Hanoch, op. cit., Chap. IV). Although estimates based on the present value 
method are also biased upward by a positive correlation between ability and schooling and 
downward by errors in measuring school years, they are less sensitive to the omission of other 
human capital (see Becker, op. oS -» pp. 88-90). Consequently, the fact that Hanoch’s es- 
timates are almost uniformly higher than ours (efter adjustment for the &) suggests, if any- 
thing, a negative correlation between school years and the years invested in other human 
capital. This could also explain why Hanoch’s rates tend to decline with increases in years of 
schooling while ours tend to rise. 
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are all negatively related to the average level of schooling and income. 
Whereas only about 18 percent of the inequality in income within a 
state is explained, on the average, by schooling, the remaining 82 per- 
cent explained by the residual, about one-third of the differences in 
inequality between states is directly explained by schooling, one-third 
directly by the residual and the remaining one-third by both together 
through the positive correlation between them. 

Similar calculations have also been made for several countries having 
readily available data: United States, Canada, Mexico, Israel and 
Puerto Rico (treated as a country). Again there is a strong tendency for 
areas with greater income inequality to have higher rates of return, 
greater schooling inequality, higher coefficients of determination, and 
greater residual inequality. While there is also a tendency for poorer 
countries to have lower average years of schooling, greater inequality 
in income, etc., there are a couple of notable exceptions. For example, 
Israel, for reasons rather clearly related to the immigration of educated 
Europeans during the 1920’s and 1930’s, had unusually high schooling 
levels and low inequality in earnings until the immigration of unedu- 
cated Africans and Asians after 1948 began to lower average education 
levels and raise the inequality in earnings. 


V. Summary and Conclusions 


This paper has developed and applied to several bodies of evidence 
a theory of the distribution of earnings. The principal attraction of the 
theory is that, unlike most other approaches to income distribution, it 
does not consist mainly of mechanical curve fitting or ad hoc probability 
mechanisms, but rather relies fundamentally on maximizing behavior, 
the basic assumption of general economic theory. Each person is 
assumed in effect to maximize his economic welfare by investing an 
appropriate amount in human capital, and the distribution of earnings 
is determined by the distribution of investments and their rates of re- 
turn. These determinants are in turn related to various “institutional” 
factors which also play an important part in our theory: inheritance of 
property income, equality of opportunity, distribution of abilities, sub- 
sidies to education, and other human capital, etc. 

Limitations of the data available have reduced the scope of the 
empirical analysis to investment in formal education as measured by 
years of schooling. Evidence from states and regions within the United 
States and from several countries indicates that schooling usually ex- 
plains a not negligible part of the inequality in earnings within a geo- 
graphical area and a much larger part of differences in inequality be- 
tween areas. These and other findings are generally quite consistent 
with the implications of the theory. 
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The body of economic analysis desperately needs a reliable theory of 
the distribution of income. While this report is preliminary and more 
work is in progress, our approach seems to offer considerable promise 
of filling that need. In any case we hope to have demonstrated that a 
theory of income distribution need not be a patchwork of Pareto dis- 
tributions, ability vectors, and the toss of a coin, but can wear clothing 
as neat as that worn by the theory of households and firms. 


INVESTMENT IN THE EDUCATION OF THE POOR: 
A PESSIMISTIC REPORT* 


By EUGENE SMOLENSKY 
University of Chicago 


First I will propose a new approach to the measurement of poverty. 
This approach focuses attention upon the necessary conditions for de- 
clining income inequality, some of which will be discussed, therefore, 
in sections IT and III. Finally, the analysis will be extended to evaluate 
the prospects for reducing the incidence of poverty by adding further 
financial incentives for completing high school. 

As I view the problem, poverty is not likely to decline as a serious 
social issue in the foreseeable future,’ even though the real income of 
the poor is likely to be rising all the while. 


I. The Poverty Line as a Signal 


Twice during the past thirty years, a poverty line has been drawn to 
guide federal policy. In constant prices, the recent poverty line is 
about 53 percent above the earlier one [16]. Since this percentage in- 
crease is similar to the independently estimated rise, over the same pe- 
riod, in the cost of a varying minimum-decency market basket,’ the 
rise has a substantial rationale: It reflects technical revisions in mini- 
mal nutritional requirements and other needs as seen by experts, taste 
changes, and product substitutions due to relative price changes and 
the introduction of new products. These market baskets, however, em- 
body a rise in real income, too, and since no criteria for admitting a 
rise in real income into the definition of poverty has been agreed upon, 
the resulting change in the line over time poses problems of interpreta- 
tion. I would like to suggest an alternative approach to setting the pov-. 
erty line which would be free of this ambiguity, and which would also, 


*I am greatly indebted to Millard F. Long. If he believed the results, he would prop- 
erly be the coauthor. Paul Davidson, James Kindahl, Albert Rees, and Joel Segall 
contributed significantly to reducing the number of errors embodied herein. Jude Laspa 
was my very capable research assistant. Some of these views, which are strictly my own, 
were developed while working on quite a different problem, under contract with the 
Office of Economic Opportunity, and I am indebted to that Office. 

1A few comments on what I am not saying seems appropriate. I am not saying that 
it is an unwise policy to promote investment in human capital. Nor am J asserting that 
alternatjve goals are Jess jmportant than poverty reduction. Therefore I am not asserting 
that current policy is unwise. I cannot even assert that current policy will positively fail 
to reduce poverty. I am merely pessimistic and my pessimism extends only to a policy 
which calls for extending years of school by adding financial incentives to reduce the 
proportion of families in poverty. 

2The market basket was for New York City. 
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I feel, better serve policy. More precisely, I will propose a rational 
basis for changing the real content of the poverty line over time in a 
growing economy. 

The disutility that arises from the persistence of poverty is not 
confined to the poor, and the effective demand for federal antipoverty 
programs does not emanate solely, nor perhaps even primarily, from a 
concern for equity. The primary objective may very well be efficiency 
in the Pareto sense. If this be so, a poverty line which considers only 
the needs of the poor may not be the most pertinent guide to federal 
policy. Perhaps the most relevant requirement of a poverty line is that 
it serve as an index of the disutility to the community of the persis- 
tence of poverty. 

Take as an example the externality in consumption due to slums. 
Satisfactions flow from two separate aspects of a house. One is the . 
quality of service the house itself provides to its occupants. The other 
aspect is that the quality of the neighborhood in which the house 
stands may affect the satisfactions the dwelling unit provides to its oc- 
cupants. The existence of substandard housing can, therefore, reduce 
the satisfactions of some who do not live in them. It follows, therefore, 
that since poverty is generally a precondition for slums, the elimina- 
tion of poverty, and with it slums, will raise the real incomes of some 
who are not poor. These externality considerations suggest an ap- 
proach quite different from the “needs” approach to the measurement 
of poverty. They suggest that the poverty line take into consideration 
the external benefits of raising families above the poverty line. 

Imagine a community in which none may change address, but in 
which the quality of each house can be improved (at constant cost), 
including raising substandard housing to standard quality. As incomes 
rise, all individuals will want both the quality of their own housing to 
be improved and the proportion of substandard dwellings occupied by 
others in the community to decline. Only the former, however, can be 
directly affected through the market by each family, for the latter de- 
pends upon the actions of others. The change in the quantity of sub- 
standard housing will therefore depend in large part upon the income 
elasticity of those who live in substandard housing and upon the 
change in their income. The welfare of the whole community is, there- 
fore, tied to the ratio of the growth of income of the poor to the growth 
in median income of the community and to the desires of the commu- 
nity for raising the quality of its neighborhoods relative to the desires 
of the poor to raise the quality of their own housing. These considera- 
tions taken together suggest the alternative approach to measurement. 
The rise in the poverty line over time should be such that were the in- 
comes of the poor to rise at the same rate, the poor would, by volun- 
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tary market actions, satisfy the evolving desires of the community due 
to changes in its income level for those things in which there are exter- 
nalities in consumption; e.g., housing. 

It is feasible to implement this alternative (“consensus”) approach,’ 
but there are many problems of concept and of estimation.* Were these 
issues resolved and a new poverty line drawn, it would, I suspect, ra- 
tionalize the recent increase in public concern over poverty. 

The needs approach is something of an anachronism, for surely the 
material needs of the poor are being more adequately met then before. 
For public concern to increase at a time when a social problem is de- 
creasing in significance appears to be irrational [14]. If poverty is not 
a declining social problem, then, of course, the increased public con- 
cern is understandable. Although the needs poverty line has fallen rel- 
ative to per capita income over the past three decades [16], it is my 
hunch that if the consensus poverty line had been estimated, it would 
have risen relative to average income over the same period, and that 
consequently, there would not, in recent years, have been a decline in 
the incidence of poverty. 

Let me return to my housing example. There is some evidence to 
suggest that the income elasticity of demand for better neighborhoods 
at the median of the personal income distribution is greater than 
the elasticity of demand for standard housing among the poor.’ 
Differences in the relevant income elasticities can be offset by compen- 
sating differences in the income change which they modify, however. 
In my example, therefore, the preferences of the majority for better 
neighborhoods could be satisfied by voluntary action if the incomes of 
the poor were to rise more rapidly (by the ratio of the elasticities) 
than median income. 

One caveat: Even if the elasticities are as I suspect, it does not fol- 


In one instance, for example, Muth [10] obtained the following estimate: 
y(10°) = — 25 In s+... 
where: y= the median income of a census tract in 
South Chicago in 1950 
s= the percent of substandard houses in the trac. 


Suppose, to take some arbitrary numbers, the median income of the poor to be $2,725 
and the median income of the sample to be $3,870. If all incomes rose by 10 percent, 
the desired decline in substandard housing would be 15.4 percent. For the poor to volun- 
tarily reduce the proportion of substandard houses by 15.4 percent, however, the median 
income of the poor would have to have advanced by 14 percent. That would imply 
that the poverty line, whatever its initial and perhaps arbitrary value, be advanced 14 
percent. 

‘For example, should the line be based on a single class of goods or on many? If 
many, what should delimit the set and how are the various groups of commodities to 
be combined? The current needs line was derived from essentially one class of commodi- 
ties—a food basket. At this juncture shelter may be a considerably more meaningful 
commodity on which to base a poverty measure than fcod, even on the needs criteria. 

*See footnote 3 above. 
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low that the most efficient solution to the poverty problem is for in- 
come inequality to decline over time, simply because the poverty line 
rises relative to median income. The policy-makers would have a 
meaningful signal, however, for, given a consensus definition of pover- 
ty, a rise in the proportion of families in poverty would imply that 
with the same rise in income differently distributed, everyone could 
have been made better off, without anyone being made worse off and it 
would then be appropriate to consider community action.® 

What are the circumstances under which the market economy will 
generate a fall in the proportion of families in poverty, if the concen- 
sus approach were accepted? More specifically, when is a general rise 
in income distributed in a way that avoids the threat to Pareto opti- 
mality at issue here? If my hunch about the magnitudes of the rele- 
vant elasticities is correct, a necessary, but not necessarily sufficient, 
condition is for income inequality to decline. In the next section I turn 
to a major aspect of declining income inequality: the circumstances in 
which the wages of the poor rise relative to the average wage. 


II. The Historical Record Points Toward Full Employment 


We know from many sources (e.g., Kuznets [9], Goldsmith [7], and 
Kravis [8]) that most measures of income inequality in the United 
States exhibit long and short swings around a trend toward conver- 
gence during this century. The trend, in turn, is mainly attributable to 
a sharp decline in income inequality during the second World War 
which has survived subsequent cycles. Between 1935 and 1962, to re- 
port a somewhat more pertinent fact, the proportion of families in pov- 
erty (using the needs definition) fell by 43 percent with two-thirds of 
that decline occurring between 1935 and 1947. Over the same period, 
however, the needs poverty line fell relative to per capita income. If 
the poverty line had risen proportionately with per capita income, only 
the decline from 1935 to 1947 would have been observed [16] [6]. 

A large part of the convergence during the second World War is 
proximately attributable to convergence within wage income [15]. At 
the same time, occupational wage differentials narrowed relatively, and 
the theory most often invoked to explain that fact, suitably amended, 
explains, to a considerable extent, the significant interrelationships be- 
tween a wartime economy and declining wage differentials. That analy- 
sis emphasizes only one aspect of a wartime economy—the historically 
low levels of unemployment which are achieved—but an important 
policy role for wage and interest rate controls is also implicit in the ex- 
planation. 


Since the consensus poverty line has no direct implication for policy, it would prob- 
ably be best to confine its use to policy discussion within the government. 


a 
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Ill. Full Employment and Declining Wage Differentials: 
The Trickle-Down Mechanism’ 


In a series of articles, Reder has developed a model to explain rela- 
tive convergence in occupational wage differentials [11] [12] [13]. 
In the following paragraphs his argument is restated and, I believe, 
strengthened. 

Normally employers believe that they can hire all the workers (of 
each grade) that they wish at prevailing wage rates, although they rec- 
ognize that to do so will be to raise other costs (e.g., search costs). For 
each skill level above the unskilled, the labor supply is perceived to be 
infinitely elastic at the prevailing wage rate (but not prevailing unit 
labor costs), because increased demand can be responded to most 
profitably by drawing from among the disguised unemployed, or by 
upgrading less skilled workers through training, or by the dilution of 
job specifications, or by extending the time during which job vacancies 
go unfilled. An increased demand for unskilled workers can normally 
be met, the real wage unchanged, by drawing upon the involuntarily 
unemployed and domestic workers. The money-wage rate for unskilled 
labor does not fall and involuntary unemployment persists because 
there exists a wage floor below which corporations and governments 
will not pay. Reder calls this wage floor “the social minimum.”? 

During periods of prolonged expansions of aggregate demand (e.g., 
the two world wars), involuntary and disguised unemployment among 
the unskilled is eliminated, despite a substantial rise in the labor force 
participation rate. Once full employment is reached, further increases 
in labor demand can be satisfied only if the real wage of the unskilled 
is raised. Since the real wage of skilled workers will not rise, the rise in 
the real wage of the unskilled will reduce relative wage skill 
differentials.*° This narrowing of wage differentials among skill groups 

"Locke Anderson first used this term to describe “the relationship between economic 
growth and the extent of poverty among . . . families” [1]. 

8 Allowing job vacancies to go unfilled is an aspect of allowing orders to go unfilled. 
Zarnowitz has shown that choosing to backlog orders rather than raising product prices 
is consistant with pure competition [18]. 

° This floor may be viewed as a perfectly elastic segment of the supply function of 
unskilled labor due to either uniors or minimum wage legislation. Alternatively the ef- 
fective demand curve for labor may be viewed as terminating at the social minimum 
wage, so that the marginal worker receives a wage above his supply price, and yet, 
involuntary unemployment persists, 

“The model has been stated quite rigidly for heuristic reasons, but some cyclical and 
random fluctuations in the wage structure can and have been admitted into the argu- 
ment by Reder without damaging the thrust of his argument, which is oriented to- 
ward explaining the trend, or more accurately, the once-over structural changes in skill 
differentials. A drift toward the old skill differentials over the long haul is likely, how- 
ever, as gains in marginal physical product due to technological advance lead to a sharing 
between increases in wages and increases in employment. The greater unemployment 


among the unskilled suggests that they will take a greater proportion of the productivity 
gains in increased employment than will the skilled. On the other hand, the skilled face 
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is not reversed when unemployment increases (as will be explained 
below). With the narrowing of wage differentials, income inequality 
will also decline, ceteris paribus. 

Some discussion of the role of inflation in the model must be added 
to this brief summary of Reder’s arguments.** An analysis of the inci- 
dence of training costs must also be undertaken. First, note that rais- 
ing the real wage rate of the unskilled above the initial social minimum 
requires moving from one full employment level to a higher full em- 
ployment level. That is, the demand curve for unskilled labor must 
slide up the supply curve of unskilled labor, and the latter schedule is 
an increasing function of the real wage. The rise in the real wage re- 
quires income redistribution via inflation, with the rising consumer 
price level acting to transfer real income from rentiers and skilled 
workers to unskilled labor [5]. As the incomes of the unskilled rise, 
the money equivalent of the higher real wage rate becomes the new so- 
cial minimum, and since it is rigid downward, the old skill differential 
cannot be reestablished even in periods of less than full employment. 
The level of employment must be the variable which brings the real 
wage and marginal value products into equality.” 

Since the wage differential begins to narrow after full employment, 
the incentive to undertake training declines.* If the number of 
trainees declined with the fall in skill differentials, the real wage of the 
skilled would have to be raised to maintain the increased flow of 
skilled workers which would, in turn, tend to reestablish the original 
wage differentials. I do not believe that this, in fact, occurs. 

The wage differential between skilled and unskilled workers reflects 
the return to investment in training [2]. In a purely competitive mar- 
ket, workers would shift from unskilled to trainee occupations, lower- 
ing the marginal value product and hence the wage rate of trainees. 
Eventually, equilibrium would be reached. The wage differential be- 
tween skilled and trainees would yield a return on the investment in 
training (foregone income in the form of the differential between the 


greater pressure from the adoption of laborsaving innovations. Finally, it may be noted, 
that convergence in the face of inflation involves rising money wages of both skill 
groups, but rising real wages only among the unskilled; technology held constant. 

“Reder dismissed the role of inflation, believing its effects were confined to money 
illusion [12]. There is no money illusion in what follows. 

“Tf with the newer higher wage floors, there are higher levels of unemployment than 
before, then there may be more poverty than before. Hopefully, this result is ruled 
out by the political pressures to sustain aggregate demand. Also, the inflation requires 
raising money transfers to forestall a rise in poverty among those outside the labor force 
as the proportions in poverty within the labor force fall. 

3 A general price increase widens absolute skill differentials (the marginal physical 
products serve as weights), but the relative skill differential is not changed. Since the 
price level change raises the differential and the foregone income proportionately, the 
return to training is virtually unaffected. 
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wage of the unskilled and trainee wages plus any direct training costs) 
just equal to the interest rate. The wage of trainees and apprentices 
would be below the wage rate of the unskilled, and the employer would 
train anyone who chose to be trained since the employee would pay the 
full cost of his training. 

Apprentice and other trainee wages are not lower than the real wage 
rate of the unskilled, however. They are set, to a very large extent, by 
unions as part of the effort to restrict entry into the skilled 
occupations.** The wage rates of trainees, like the wage rates of the 
skilled, are fixed and inflexible downward, so that the adjusting mecha- 
nism, here, as in the rest of the system, is from wages to employment 
and marginal products. With the trainee wage rate fixed at a level 
higher than the wage of the unskilled and inflexible downward, em- 
ployers must now restrict the number of trainees (the return to train- 
ing is virtually infinite) to equilibrate the marginal products of 
trainees and the trainee wage rate. With a sustained outward shift in 
aggregate demand, employers can now increase the number of trainees, 
just as they increase the number of skilled (with unions tolerating the 
increase) and they choose to do so as a part of the process of lifting 
the unskilled up the occupational ladder to maintain the skilled wage 
rate." There is, therefore, considerable scope for the real wage of the 
unskilled to rise before the flow into training is curtailed. 

Embracing trickling-down from growth to poverty reduction as an 
avowed public policy implies a most unappetizing program politically. 
Either it must be accompanied by a vigorous “incomes policy” or there 
will be substantial inflation. Since there is reason to believe that the 
rate of reduction in poverty for a 1 percent increase in prices will be 
smaller now than in the past [1], either the inflation will have to be se- 
vere or the incomes policy will have to be much more than a melt-the- 
metals policy for it to have an effect other than moving the unem- 
ployed and domestics to the unskilled category. With a consensus 
definition of poverty, there is likely to be no decline in poverty up to 
the point where the unskilled wage rises relative to the skilled wage. 

Since a vigorous full employment policy has been ruled out because 
of its inflationary side effects, emphasis has been put on less aggrega- 
tive policies. The hope is to make use of a detailed description of those 
socioeconomic characteristics which distinguish the poor from the rest 
of the population. Programs to encourage students to complete high 

“Trainees have more formal education than unskilled workers, and, therefore, part 
of their higher wages is attributable to returns to education. This is not necessarily in 
conflict with the hypothesis that unions are restricting entry into training, thereby 
creating a wage differential, since some rationing device into training is required. 

* This is something of an overstatement. However, only 41 percent of 1964 high school 


drop-outs were employed in October, 1964. Of those employed in nonagricultural ac- 
tivities, 25 percent were employed only part time [3]. 
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school are a prominent feature of this “detailing” approach. What are 
the prospects for success? 


IV. Increased Schooling as an Antipoverty Policy 


In the past, the proportion of families in poverty has declined when 
the incentive to invest in education has been the weakest; i.e., when 
the opportunity cost of education was high and rising while skill 
differentials and therefore returns to education were declining. In gen- 
eral, if the prior section is correct, full employment encourages the 
substitution of on-the-job training and work for formal education. Can 
a federal program of financial incentives invert the relationship be- 
tween poverty reduction and years of schooling that is generated by 
individual profit maximizing behavior? The possibility certainly exists, 
for the probability of being impoverished is above the national rate at 
each education level below high school graduation. As years of school- 
ing rise, the proportion of urban male white workers in the prime work- 
ing years earning less than $3,000 falls toward 20 percent, finally 
reaching it at high school graduation [17]. While the possibility exists, 
it has a low probability. 

Since the Korean war, unemployment levels have been high, espe- 
cially for young people, so that the opportunity cost of education for a 
very large proportion of high school drop-outs has been close to zero.*® 
Yet the unemployment rate has not been so high that large numbers of 
skilled workers are being forced into disguised unemployment. The 
economic incentive to stay in school is very great, therefore; yet the 
drop-out rate is high. And if anything, the proportion of impoverished 
young people has risen and the penalty for failing to complete high 
school has been increasing even for those who find employment [4]. 

The two most basic reasons for a federal policy to add financial in- 
centives to education are made largely irrelevant by these considera- 
tions. One justification for an education policy could be that the mar- 
ginal social benefit of schooling exceeds the marginal private benefit. 
This argument would be pertinent, however, only if the marginal pri- 
vate benefit equaled marginal private cost at present. Yet the large 
number of drop-outs at this time suggests that the drop-outs are not 
now staying in school long enough for marginal private benefits to 

* Several additional points could be made here. First, in trying to maximize a joint 
product (skilled and apprenticed), the employer could, as part of profit maximizing, 
choose to run a loss on the training function. Second, it is clear that once full employ- 
ment is reached, the government must tolerate some further inflation (it already must 
have faced inflation from diminishing returns) if it is to get increased output, but a 
severe wage price spiral must be prevented. That is, the unions must be banned, as they ' 
were with wage controls, from attempting to raise the real wage of the skilled and the 
trainees, but the government cannot prevent a rise in the money wage of the skilled and 


maintain the participation rate. The fall in the real rate of interest (money rates pegged) 
may also play a small part in contributing to the demand for training. 
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drop to marginal private costs. Staying in school even longer, so that 
the marginal social benefit falls to the marginal social cost, is not now 
an issue, therefore. 

A second justification for a federal education policy could be that an 
imperfect capital market or a credit market lacking the necessary 
credit instruments exists which leads to underinvestment in education. 
When alternative earnings are close to zero, however, students cannot 
be dropping out of school in large numbers because they cannot bor- 
row against the future returns to their training to forestall foregoing 
current consumption unnecessarily. Nor can it be important that the 
drop-outs may have a higher propensity to consume present as opposed 
to future commodities than the marginal borrower. 

Assuming the government will use financial incentives (and not 
coercion) to gain its objectives, what scope is there for actions that 
have not already been undertaken? Where is the operative market fail- 
ure in the present situation? Having undertaken to insure that poor 
children cannot get work and income, what more can be done to keep 
them in school? What can be achieved through economic incentives, 
since to be effective they require rational economic responses: but all 
we think we know suggests that drop-outs are behaving irrationally, at 
least as economists use that silly word. Under the circumstances, pes- 
simism is the most optimistic position on an education policy for an 
economist with any compassion for the poor. 
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MEASUREMENT OF THE QUALITY OF SCHOOLING* 


By Frnts WELCH 
University of Chicago 


This paper reports the results of a cross-sectional analysis of the 
determinants of the return to schooling. In the analysis, quality of 
schooling is explicitly considered as a principal contributor to produc- 
tivity. The population considered consists of rural farm males, twenty- 
five years of age or older, that earned income in 1959. Persons who had 
attended college are excluded from consideration in this study so that 
an estimate of the quality of elementary and secondary schools can be 
obtained. The original observations are for fifty-seven “states”; ten 
southern states' being designated as two “states,” one consisting of 
white persons and the other of nonwhites. Alaska, Hawaii, and Rhode 
Island are omitted. 

The preliminary discussion focuses upon a procedure for the pre- 
diction of individual income by years of school completed for each 
state, holding age, race, and the ownership of land and buildings (of 
farm operators) constant. The adjusted income-schooling profiles are 
then compared to profiles “predicted” by a market in which all labor 
is freely mobile. The conclusion of this comparison is that the re- 
turns to education are likely to be affected by differences both in the 
quality of schooling and in the return per unit of education. Finally, the 
analysis proceeds to a production function framework in which a 
search for the factors affecting quality of schooling is made, holding 
other productive inputs constant. In the production function analysis, 
twelve additional states are excluded from consideration because of in- 
sufficient school systems data.’ Thus, the data reported in this paper 
are for the remaining forty-five “states.” 

The empirical analysis requires several transformations of the data. 
These transformations result in a set of parametric estimates whose 
probability distribution is unknown. In addition, the analytical pro- 
cedure is one of searching rather than testing. For these reasons, it is 

* I am indebted to several colleagues who have commented on this paper. H. G. Lewis, 
T. W. Schultz, and Zvi Griliches have been my principal advisors. Richard Parks and Robert 
Evenson read and provided useful comments on an earlier draft. Michael Connolly was very 
helpful in commenting on the exposition. All of these persons have been concerned with the 
relatively limited scope of the analysis, and I am fully responsible for this inadequacy. 

1 These states are: Alabama, Arkansas, Georgia, Louisiana, Mississippi, North Carolina, 
South Carolina, Tennessee, Texas, and Virginia. 

2 These states are: Arizona, Connecticut, Delaware, Maine, Maryland, Massachusetts, 
Nevada, New Hampshire, New Jersey, New York, Vermont, and Wyoming. Pennsylvania, 


the only remaining northeastern state, is assumed to be a part of the East North Cen- 
tral division. 
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not possible to make probability statements about the empirical re- 
sults. However, there is fairly strong evidence that the most important 
determinants of differences in the quality of schooling are: (1) teacher 
quality as reflected in salaries and (2) the size of secondary school. 
Apparently, real economies can be obtained from the consolidation of 
school districts so that schools can be enlarged and teachers can become 
more specialized. 


The General Framework 


In this paper, education is assumed to be a standardized productive 
input that is comparable between areas. In a competitive market, the 
return to education is the value of the marginal product of education 
times the amount of education employed. Accordingly, there are two 
ways in which an increase in education affects the return to education. 
First, it increases the number of units of education that are income re- 
cipients. Second, other things equal, it changes factor proportions 
through substitution and, assuming diminishing marginal productivity, 
reduces the return per unit of education. Both these effects can be im- 
portant in the measurement of the quality of schooling. 

Quality shall be defined in terms of a simple adjustment relating the 
heterogeneous input, schooling, to the homogeneous factor, education, 
Thus, the quantity times the quality of schooling is defined as educa- 
tion. This definition mitigates the problem posed by regional differences 
in the quality of schooling that make the consideration of schooling as 
a standardized input impossible. According to this definition of educa- 
tion, if the quality of schooling in one area were twice that of another, 
ceteris paribus,’ the amount of education would be twice as great, and 
hence its marginal product lower. Conceptually, then, quality differen- 
tials are reflected in differential returns, but the differences in returns 
must be adjusted for differences in marginal products. 


The Empirical Framework 


In order to derive an estimate of the return to schooling from income 
data, it was necessary to adjust incomes for differences in variables 
which may otherwise introduce bias. The adjustment procedure adopted 
was, first, to estimate an income generating function, and, second, to 
use that function for predicting income when the age distribution, the 
average value of land and buildings owned, and the proportion of non- 
whites in each state-schooling class are held constant. This estimating 
procedure is a variant of the multiple regression technique. Estimates of 


3 “Other things” include quantities of factors other than education as well as the distribution 
of “schooling” in the population. 
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the product moments are obtained from four separately published sam- 
ples drawn from the 1960 U. S. Census of Population.‘ 

The predicted values of income are the values given by the estimated 
parameters of the income generating equation and the national averages 
of the factors in the ceteris paribus bundle; i.e., age, race, and capital. 
I was unable to adjust for ability differences by years of school com- 
pleted. Predicted income is supposedly for a “representative” individual 
for which the large, apparently random, interindividual differences in 
earning capacity have been averaged. The incomes predicted by states 
and by years of school completed are summarized by divisional averages 
in Table 1. The average increase in income per year of school completed 
is also reported. 


TABLE 1 
ADJUSTED AVERAGE INCOME BY GEOGRAPHIC DIVISION AND YEARS OF SCHOOL COMPLETED 
(Dollars) 
Years of School Completed oo 
Division rm ———| Income per 
Year of 


0 1-4 5-7 8 9-11 12 Schooling 


North Central 
East North Central..... $2,150 }$2,470 |$2,990 1$3,530 [$4,310 |$5,170 $250 
West North Central. ...| 1,820 | 2,350 | 2,590 | 3,056 | 3,530 | 4,110 180 


South (white) 
South Atlantic. ........ 1,410 | 1,730 | 2,240 | 2,630 | 3,290 | 3,890 210 
East South Central..... 1,280 | 1,550 | 1,960 | 2,380 | 3,200 | 4,360 240 
West South Central..... 1,320 | 1,620 | 2,260 | 2,280 | 3,210 | 3,350 170 


South (nonwhite) 


South Atlantic......... 1,120 | 1,200 | 1,380 | 1,610 | 1,700 | 2,073 80 
East South Central..... 1,010 | 1,050 | 1,214 | 1,360 | 1,460 | 1,647 60 
West South Central... . 1,090 | 1,160 | 1,300 | 1,410 | 1,520 | 1,737 50 
West 

Mountain. ............ 1,960 | 2,600 | 2,920 | 3,330 | 3,840 | 4,354 190 
Pacific. ..scseceseeeees 2,160 | 2,760 | 3,530 | 4,260 | 5,140 | 6,189 330 


4 These samples are: (1) the state reports of the Census of Population, Series D, (2) the 1 
in 1000 sample of the Census of Population, (3) the matched sample for farm operator families 
of the 1960 Sample Survey of Agriculture and the Census of Population, and (4) a subject 
report, “Whites with Spanish Surnames,” of the Census of Population. For a detailed ex- 
planation of the estimation technique, see my “The Determinants of the Return to Schooling 
in Rural Farm Areas, 1959” (a forthcoming Ph.D. dissertation, Univ. of Chicago, winter, 
1966). Briefly, the dependent variable was the logarithm of income and the independent 
variables were: (1) a set of 342 dummy variables consisting of six schooling class variables (0, 
1—4, 5-7, 8, 9-11, and 12 years of school completed respectively) in each of the fifty-seven 
states; (2) a dummy variable for nonwhites and whites with Spanish surnames; (3) a set of 
seven dummy variables for age groups (25-29, 30-34, 35-44, 45-54, 55-64, 65-74, 75 and 
over); and (4) a capital variable for the return to farm land and buildings to farm operators 
(the return to owned capital is included in income). Persons other than farm operators were 
assumed to own no capital. The capital coefficient was allowed (by covariance technique) to 
vary between the major agricultural producing regions to adjust for transitory effects upon 
the return to capital. 
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If labor were freely mobile, one would expect a tendency toward 
equality in the wages of similar types of laborers, But, is the variation 
in average income observed in the estimates of Table 1 consistent with 
a highly mobile population? Suppose that income is the wage of the 
purely physical attributes of a person plus the return to his education. 
Suppose further that the physical attributes of the individual are those 
of a person who has never attended school. Then average productive 
properties, adjusted for differences in age, etc., of persons without 
schooling would most likely be similar in all states. Thus we would 
expect to observe a tendency toward income equality for persons with- 
out schooling. Furthermore, this tendency toward equality would be 
observed in the return per unit of education. By definition, the return 
to a unit of schooling is the unit return to education multiplied by the 
quality of schooling. And, in this world of labor mobility, the return to 
education would be approximately equal so that the return per unit of 
schooling would be an hedonic index of quality. On the other hand, if 
there are interregional differences in the return to education, the return 
to schooling cannot be so easily interpreted. 

For this reason, to examine whether or not mobility has resulted in 
approximate equality of marginal products, we can rely only upon the 
estimated incomes of the unschooled since comparisons of returns to 
schooling are obscured by potential differences in quality of schooling 
and in the price per unit of education. Inspection of the adjusted in- 
comes of those without schooling in Table 1 indicates a degree of varia- 
tion which should at least raise doubt about the validity of the mobility 
hypothesis. Furthermore, it is interesting to note that the income dif- 
ferences indicated in the adjusted incomes of the unschooled have per- 
sisted for several decades. For example, if the divisional income rank- 
ings in 1959 are compared to a rank index for the average monthly 
farm wage which existed from 1935 to 1942, the rank correlation is 
0.93 and the correlation with the rank index for 1910 is 0.78.5 Given (1) 
that incomes of those without schooling differ by region and (2) that 
these differences have persisted for some time, we must conclude that 
these income observations were generated in a market in which labor 
was not freely mobile.® ; 

Without mobility, equality of marginal products is not a necessary 
result, nor can an index of the return to schooling be justified as an 

5 The nonwhite regions are omitted from the comparison. The rank indices for farm wages 
appear in Robert J. Wolfson’s “An Econometric Study of Production and Wage Determination 
in American Agriculture with Particular Reference to Three Production Regions” ‘an un- 
published Ph.D. dissertation, Univ. of Chicago, Mar., 1956, Table 26, p. 83). 

8 Of course, the income differentials may represent transportation costs and are conceivably 


equilibrating differences. The origin of the differences is unimportant. It is sufficient that they 
exist and are not transitory (random). 
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index of quality. In the absence of freely mobile labor, an analysis of 
factors affecting quality must be accompanied by an analysis of factors 
affecting the demand for education. But before considering such a joint 
determination of the value of a unit of schooling, it is necessary to indi- 
cate a method for estimating the number of units of schooling a person 
possesses. The method employed is discussed in the following section. 

Schooling is a productive factor and differences in the amount of 
schooling possessed by persons create differences in their productivity. 
An individual is, by assumption, a composite factor consisting of one 
bundle of physical labor (a warm body—the original but not indestruct- 
ible properties) and a bundle of education. The properties of the physical 
bundle are those associated with a person who has not attended school. 
According to our limited definition of education, persons who have not 
attended school have no education and the income of such a person is 
the return to his physical properties. Since persons who have attended 
school also have a bundle of the same physical properties, their income 
includes the return to these physical properties. Hence by subtracting 
the expected income of a person who has not attended school from the 
expected income of someone who has, an estimate of the return to the 
second person’s education is obtained. 

Now, the return to education, as defined previously, is the number 
of units of schooling multiplied by the product of quality of schooling 
and the value of the marginal product of education. I assume further 
that the number of units of schooling a person possesses is determined 
by the amount of time he has spent in school, and that the transforma- 
tion function of time in attendance into schooling is the same in all 
states. The rate of transformation of schooling into education—a rate 
which is assumed to be constant within each state—is given by the 
quality of schooling. Thus persons throughout the country who have 
attended school for the same number of years, say eight, receive the 
same amount of the productive factor, schooling, but not the same 
amount of education. The amount of education obtained by a given 
individual is the amount of his schooling times its quality. Since the 
scale of measurement is arbitrary, I assume that a person who has at- 
tended school for eight years has one unit of schooling. If a person who 
has not attended school has no schooling and if a person who has at- 
tended for eight years has one unit of schooling, then we might ask 
how much schooling has a person who has completed, say, twelve years 
of school? This question can be answered only if we assume that the 
price per unit of education is constant within (but not necessarily be- 
tween) states. Assuming quality of schooling to be constant within 
states, the number of units of schooling possessed by a person with 
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twelve years attendance is given by dividing the return to his schooling 
by the return to schooling of a person in the same state who has eight 
years attendance. 

In general, the return to an individual’s schooling is 


(1) Wa — Woj = BC, 
where 
C; = Q;MP(E);. 


W is the predicted income of a representative individual in state 7 
who has attended school for 7 years. W.; is the predicted income of a 
person in the same state who has no schooling. £; is the number of units 
of schooling possessed by a person who has? years in attendance (s= 1) 
and C; is the return to one unit of schooling in state j or the quality of 
schooling, Q;, multiplied by the value of the marginal product of educa- 
tion, MP(E);. 

The p’s and the C’s were jointly estimated by least squares-covariance 
technique in which the logarithm of the estimated return to schooling 
within each state-schooling class was regressed upon two sets of dummy 
variables, one indicating years of school completed and the other, state 
of residence. The estimate values are provided in Table 2. As we may 
have anticipated, the time in attendance into schooling relationship is 
nonlinear. For example, a person with twelve years in attendance has 
an estimated 2.26 times as much schooling as a person with eight years 
attendance. 


TABLE 2 


ESTIMATED VALUE OF THE SCHOOL ATTENDANCE—PRODUCTIVE CAPACITY PROFILE, THE (’s, 
AND THE AVERAGE RETURN TO A UNIT OF SCHOOLING BY GEOGRAPHIC DIVISION, THE C’s 


I. UNITS or SCHOOLING REPRESENTED BY YEARS OF SCHOOL COMPLETED 








Years of School Completed. ....-...} 0 1-4 5-7 8 9-11 12 
Units of Schooling Sg=1, Bo=0...... 0 25 65 1.00 1.63 2.26 














II. AVERAGE RETURN To A UNIT OF SCHOOLING By REGIONS, 1959 


Paclie 25.25 ao i oe a a a ss $1,980 
Mountain... 2... e eee ee 1,430 
East North Central...............- 1,330 
West North Central................ 1,260 

White Nonwhite 
South Atlantic. .................-- $1,200 $390 
East South Central................ 1,140 260 


West South Central................ 1,120 290 


THE ECONOMICS OF EDUCATION 385 


Holding years of attendance constant, the systematic differences in 
returns to schooling are determined by the multiple of quality of school- 
ing and the value of the marginal product of education. Since the mar- 
ginal product of education is determined by a production function, it 
was necessary to make specific assumptions about the determinants of 
total product. I assume here that production is a function of three 
variables: the number of persons productively employed, the quantity 
of education used in production, and an aggregation of nonlabor inputs. 
Specifically, I assumed Cobb-Douglas functions linear in the logarithms, 
so that 


(2) Y= AN™ (Q 2 BiN DEK” 
and 


Q = BZZ; +++ Za 

where total production is Y. The number of persons is N. Q is quality of 
schooling and £; the amount of schooling possessed by a representative 
individual with 7 years in attendance and W; is the number of persons 
who have attended school for ¿ years. Q28,N; is, therefore, the quan- 
tity of education. The Z’s refer to specific school system inputs. The 
return to one unit of schooling is 


(3) C = Qas AN” (Q Z BiN) K, 


Equation (3) is the basic estimating equation. The predicted values of 
the C’s, estimated from equation (1), are used as dependent variables. 
The independent variables are: (1) quality of schooling, (2) quantity of 
schooling, (3) the number of persons employed, and (4) the quantity of 
nonlabor inputs. Since quality is not directly observable, various com- 
binations of school system inputs were substituted for quality, Q. The 
observations are for states. Before examining the empirical results, the 
operational definitions of the inputs should be considered. 

The number of persons productively employed is simply the number 
of persons in the population described earlier with two adjustments: 
the first for persons between the ages of 14 and 24 and the second for 
persons who had attended college. 

The stock of schooling, 28:N., is a weighted summation of persons 
by years of school completed. Estimated 6 weights appear in Table 2 
for those who had not attended college. The 6’s are estimated for two 
groups of college “attenders’’: those with 1-3 years and those with 4 
or more years of college. For these persons, 6’s were estimated sepa- 
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rately for each state by dividing an estimate of the return to schooling 
by the return to one unit of schooling, C. 

The quantity of nonlabor inputs is computed first for those persons 
working on farms and then expanded by dividing by the proportion of 
persons in the rural farm population of each state that work on farms.” 
This expansion is appropriate only under two conditions: (1) if produc- 
tion is subject to constant returns to scale and (2) if the marginal prod- 
uct of education in each state for those who work on farms is equal to 
the marginal production of education for those members of the rural 
farm population who do not work on farms. For those who work on 
farms, the quantity of nonlabor inputs is, in accordance with the 
assumption of a Cobb-Douglas production function, a weighted geo- 
metric mean of nonlabor inputs for an agricultural production func- 
tion. The weights are proportional to estimated factor shares.® 

For the ten southern states which are separated into white and non- 
white states, the number of persons and the quantity of schooling in 
each state is computed by adding to the calculated “white” quantity 
the calculated “nonwhite” quantity weighted by its relative marginal 
product. For example, the wage of a person with no schooling is the 
marginal product of the factor, W. If in a given state, the average in- 
come of a nonwhite with no schooling is 80 percent of the average in- 
come of a white with no schooling, it is assumed that the market func- 
tions as though whites and nonwhites were perfect substitutes at a rate 
of 1.0 to 0.8. In this case, the number of persons would be given by 
the number of whites plus 80 percent of the nonwhites. 

Before explicitly considering the school system inputs, it should be 
noted that quality of schooling is a measure of schooling’s intensity and 
can be interpreted as the partial product of a production process in 
which inputs by school systems and time in attendance are transformed 
into education. In this process, school system inputs determine quality 
and attendance time determines quantity of schooling. 

Since schooling is only a function of time in attendance, the specifica- 
tion of school system inputs should be sufficiently broad to allow for 
externalities such as the motivation and the ability of the population. 
Although an attempt was made to isolate some of these external effects, 
it was not successful.!° School system inputs, therefore, refer only to ob- 

7 About 70 percent of the rural farm population worked on farms. 

8 The factor share estimate as well as the list of nonlabor inputs is given by Yoav Kislev, 
“Estimating a Production Function from 1959 U.S. Census of Agriculture Data” (an un- 
published Ph.D. dissertation, Univ. of Chicago, June, 1965). 

3 We actually know very little about the manner in which a competitive market allows 
discrimination to exist. The procedure I have used can be interpreted as underutilization 
either directly or indirectly by improper factor combinations, 


10 For example, there is typically a relatively large emigration from rural farm areas, If 
there is nonrandom selection of the migrants, the remaining population’s schooling may be in- 
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servable attributes of the rural school systems. Although the estimates 
of returns to schooling are derived from incomes of persons who did not 
attend school at the same time, the school systems data refer only to 
one academic year, 1955-56. In view of the fact that the distribution of 
expenditures per pupil between states has been approximately constant 
through time, the error introduced by using a point estimate of the 
distribution is not thought to be large.” Data for school systems are 
primarily from the 1954-56 Biennial Survey of Education. Data in the 
chapter referring to Rural Counties are combined with those rural 
counties enumerated in the County Unit chapter. To prorate the inputs 
within southern states between white and nonwhite school systems, it 
was necessary to compare Negro school systems to other systems in 
1945 and then to extrapolate relative differentials to 1955-56. For ex- 
ample, if Negro teachers received one-half as much income as white 
teachers in 1945, I assumed that the same salary ratio existed in 1955- 
56.2. Although several variables were initially used as school system 
inputs, only a few exhibited any significant independent explanatory 
power. Most of the expenditure variables were highly collinear with 
total expenditures. The variables considered in this paper are sum- 
marized in Table 3. 2 
The Empirical Results 


The objective of this section of the paper is to isolate the more im- 
portant factors which contribute to quality of schooling. To set the 
stage for these results, some perceptive admonitions concerning the 
interpretation of rural school systems data used in this analysis seem 
relevant. The authors of the Rural School Survey make the following 
comment: 


ferior (or superior) to the original population. Since my analysis is based upon the residual 
population, the resultant measure of quality of schooling would be possibly biased. In an 
attempt to control for “quality drain,” I used three variables which would affect the propen- 
sity of a population to migrate. They were: (1) the ratio of the median income of rural farm 
people to urban people, (2) the percent of a state’s population living in urban areas, and (3) 
the percent of a state’s income derived from value added by manufacturing. No combination 
of these variables indicated any significant explanation of the returns to schooling. As a further 
example, I “controlled” for the schooling of the parental population as a proxy for taste for 
schooling. This variable was highly correlated with a dummy specification of race and could 
not be analyzed separately. Within each racial group, there was no relationship between the 
return to schooling and the schooling of the parental population, 

11 The proper school system inputs would be an average, weighted according to the time 
in which members of the population were in school. The correlation of the state distribution 
of per pupil expenditures in 1955-56 with the distribution in the years 1953-54, 1951-52, 
1949-50, 1945-46, 1939-40, and 1929-30, is .98, .97, .96, .93, .92, and .89, respectively. Office 
of Education, U.S. Department of Health, Education and Welfare, The Biennial Survey of 
Education in the United States—1954-56, Statistics of State School Systems: 1955-56, Chap. 2, 
“Organization, Staff, Pupils and Finances,” 1959. 

12 This is not quite accurate, The 1945 data refer to state aggregates and the 1955 data refer 
only to rural areas. I also included an adjustment for differentials between urban and rural 
areas, 
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Before the total expenditures per pupil can be understood, it must be borne in mind that the 
major part of this index is the product of two variables, viz., the salaries paid and the number 
of pupils per staff member [p. 56]... . Generally speaking, rural schools are small schools. 
They are the natural product of scattered homes, local autonomy, and expediency in educa- 
tional’planning. Large rural schools reflect successful efforts to develop state and local plans of 
school consolidation, to provide free transportation, and to organize more comprehensive 
programs of education [p. 46]....The very low pupil-teacher ratios shown for tke rural 
counties, especially in the secondary schools, reflects the basic causes of some of the most 
persistent and difficult problems the rural schools have to meet. Since the salary paid to the 
teachers is the chief component of the per pupil cost, few pupils per teacher tend to keep the 
salaries low, to load more grade end subject assignments upon each teacher, and to inhibit 
the number and quality of the instructional services offered {p. 31].¥ 


TABLE 3 
AVERAGE RURAL SCHOOL. SYSTEM INPUTS By GEOGRAPHIC Drvision, 1955-56 


Average 
Total Members of | Average Salary | Number of 
Division Current Instructional | per Member of Pupils 
Expenditure Staff per Instructional | Enrolled per 
per Pupil* | 100 Pupils* Staff Secondary 
School 

North Central 

East North Central...... $275 4.6 $3,600 234 

West North Central. .... 296 6.2 2,960 121 
South (white), 

South Atlantic.......... 225 4.4 3,440 281 

East South Central...... 212 4.7 3,000 222 

West South Central...... 260 4.8 3,500 170 
South (nonwhite) 

South Atlantic.......... 127 3.8 2,650 248 

East South Central...... 102 4.2 1,880 159 

West South Central...... 139 4.1 2,290 93 
West 

Mountain. ............5 308 5.3 3,600 156 

PACHIC se ciiceecsasees’ 376 5.1 4,360 194 


* Per pupil in average daily attendance. 


The estimating technique adopted was to “fit” equation (3) by least 
squares technique, all variables being expressed in their logarithms. 
Specific sets of school systems variables were substituted in this equa- 
tion for the quality index. The equation was further modified by the 
introduction of a dummy variable for the nonwhite states and by the 
use of two regional dummy variables, one for the South and the other 
for the Pacific division. The interpretation of the regional dummy vari- 
ables is that of a factor which deflates prices and/or shifts the level of 
the production function. The estimates were constrained so that the 
production function is homogeneous of degree one. Results of the various 
estimates appear in Table 4. The estimating equation is given by: 


B Office of Education, Biennial Survey of Education in the United States—1954-56, Chap. 3, 
Statistics of Local School Systems: 1955-56, Section IV, Rural Counties, 1959. 


THE ECONOMICS OF EDUCATION 389 
(4) C = pQa2.AN% (Q E BiN) Ks 


Q = BZZ? -o Za 

where C is the return to one unit of schooling, and # is the proportion of 
the return to a white person that a nonwhite would expect to receive 
from one unit of schooling of comparable quality. 

The empirical results, although somewhat surprising, are consistent 
with the observations made by the authors of the rural school survey. 
The effect of teacher salaries is always positive; i.e., an increase in 
salaries would be expected to improve the quality of schooling. Con- 
versely, high teacher-pupil ratios are associated with lower quality. 
These contradictory forces are embodied in the total expenditure vari- 
able. The simple correlation between per pupil expenditures on teacher 
salaries and total pupil expenditures is high (r=.98), and, for this set 
of data, the two series for practical purposes are indistinguishable. Per 
pupil expenditures on teacher salaries is the product of average teacher- 
salary and the teacher-pupil ratio. Since these forces work in opposite 
directions, the net effect of expenditures per pupil is ambiguous. If the 
effects of salary dominate, the net effect will be positive. If the effect 
of high teacher-pupil ratios is dominant, the net effect will be negative. 
For this particular group of data, the effects are approximately offsetting 
and the net effect of expenditures per pupil is zero (regression equa- 
tion (1)). The nature of the opposing forces in the salary and the teacher- 
pupil variables is indicated in regression equations (2), (3), (5) and (6). 

The partial effect of total current expenditure, holding average 
teacher salaries constant, is negative (regression equation (2)). This indi- 
cates that increased expenditures for given salaries have been accom- 
panied by increased teacher-pupil ratios. If increased teacher-pupil 
ratios are associated with smaller, less efficient schools, the detrimental 
effect is obvious. As one would expect, the partial effects of increased 
expenditures per pupil become positive when the teacher-pupil ratio is 
held constant (regression equation (3)). In this case increased expendi- 
tures are associated with increased salaries. Note the similarity be- 
tween regression equations (2), (3), and (5). This similarity indicates the 
strong relationship between total expenditures and expenditures on 
teacher salaries. It does not seem to matter whether salaries, the teacher- 
pupil ratio, or total expenditures are omitted for these data; controlling 
for any two of these variables also specifies the third. This happens to 
be an anomaly of this set of data and would not be expected for other 
analyses. 

The positive effects of teacher salaries can be interpreted as the 
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effects of teacher quality. However, the effects of the teacher-pupil 
ratio are likely to be more ambiguous. High teacher-pupil ratios are 
associated with small schools and a widely diversified teaching load. As 
schools become larger, the opportunities for teacher specialization in- 
‘crease. The empirical results indicate the possibility of quality en- 
hancement through teacher specialization. However, we cannot be sure 
of all dimensions lying behind the phenomenon of school size or what 
appears to be the same thing, the teacher-pupil ratio. Comparison of 
regression equations (5) and (7) indicates that the effects of the teacher- 
pupil ratio are registered in the size of secondary school. It is possible 
that size of school is a proxy for teacher specialization; yet it is conceiv- 
able that there are other factors which also assume importance: Perhaps 


larger schools generate student competition. The opportunities for - 


speculation on this point are enormous and provide insight about an 
extremely relevant issue. One implication of the effect of school size and 


the teacher to pupil ratio is obvious: there are gross economies of scale’ 


which originate with school centralization or consolidation. Of course 
this analysis only indicates positive gross returns and does not compare 
these returns to their costs. However, if these effects are as important 
as the data indicate, a serious evaluation of the real cost of the addi- 
tional pupil transportation involved in school centralization is in order. 


Summary 


In the course of this paper, I have attempted to delineate a logically 
consistent method for the analysis of the quality and productivity of 
schooling. The empirical results lend support to the hypothesis that 
education can be considered as a factor of production and that differ- 
ences in school systems can affect the productivity of schooling. 

The parametric estimates are for a production function of value added 
by the male rural farm population. The estimates indicate that the 
factor shares of physical labor and education are approximately the 
same, 38 percent, and that the share of nonlabor inputs is about 24 per- 
cent. The estimates also imply that the return to one unit of schooling 
will be 35 percent less for nonwhites than for whites when school sys- 
tem inputs and the physical labor to education as well as the nonlabor 
inputs to education ratios are held constant. 

It is gratifying that superior teacher quality does apparently enhance 
the productivity of schooling. However, the economies of scale phe- 
nomenon are somewhat surprising. We have devoted a considerable 
amount of effort to the investigation of problems arising from urban 
schools that may be too large, but we have failed to recognize the high 
costs implicit in small rural schools. The majority of the rural-trained 
youth will eventually seek urban employment in which the effects of 
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DISCUSSION 


Lre R. Martin: The three papers are quite different and very interesting. 
Smolensky offers a classical example of theoretical reasoning, with a sprin- 
kling of empirical content. Becker and Chiswick follow up Becker’s recent 
published work by attempting a generalized conceptual framework. for re- 
search in the economics of human capital formation, converting this into a 
statistical formulation, and testing it by regressing earnings in the South and 
non-South on. years of schooling. Welch reports on the results of his cross-séc- 
tional analysis of the determinants of the returns to education, taken to be ° 
jointly determined by schooling and quality of education. Each deserves com- 
ment. 

Smolensky proposes an interesting approach to the problem of a dynamic, 
consensus poverty line, basing it on external diseconomies of poverty ‘to the 
nonpoor. His proposal is in line with growing sentiment for making the pover- ° 
ty line relative; that is, making it move up (and down?) with real income 
measures (mean, variance, and skewness, perhaps). He should be urged to 
carry his suggestions further, in order to give it a real empirical test. 

Smolensky’s most important conclusion—the one from which his’ pessimism 
derives—may be subjected to more critical questioning. Perhaps his conclu- 
sion follows from using concepts in which the full employment assumption 
may still be imbedded. While the marginal private cost of staying in school 
may even now be less than the marginal private benefits in some aggregate or 
average sense, there may be large numbers of drop-outs who regard their em- 
ployment probability as being so low that schooling is judged not to be worth 
while as investment or consumption. Those in disadvantaged groups and those 
with underdeveloped learning capacity may be two large categories of drop- 
outs. 

The more favorable employment opportunities of today do not relate to 
drop-out decisions of a few years ago, unless very foresighted expectations 
could be assumed to prevail among youth. As long as the proportion of non- 
drop-outs who actually find regular employment remains substantially less 
than unity, drop-out decisions may not be entirely irrational although not 
highly rational either. Somewhat more optimism might be justified in the use 
of financial incentives by the society to keep more youth formally engaged in 
education, if the monetary and fiscal authorities succeeded in making employ- 
ment opportunities grow more rapidly than the labor force for several years, 
and if the additional employment opportunities could be made both relevant 
and visible to disadvantaged youth, and to below-average school performers. 

Becker and Chiswick have regressed earnings on years of schooling, report- 
ing only a small sample of their statistical results in this paper. If their tech- 
niques can be refined and extended, they seem to have opened up many possi- 
bilities for bringing individual and aggregate expenditures for education with- 
in the scope of optimizing technology. Nevertheless, in spite of the exciting 
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look I have had over a new horizon, I find several relevant questions I cannot 
answer. I will raise these questions, in the hope Becker will address himself to 
them briefly: 

1. The coefficients of determination came out less than I would have antici- 
pated; have you tried to explain their absolute magnitude? 

2. In both regions of the U.S., rates of return rise with education; Schultz’s 
early work seemed to indicate falling rates. Which seems more plausible? 

3. The differences in educational quality between the South and the non- 
South may be larger than the quantitative differences. Would adjustments for 
quality be likely to make interregional differences in rates of return even larg- 
er? 

4. Do you have any thoughts on how to conceptualize the quantities of 
other human capital? 

Welch’s path-breaking efforts also deserve praise although he raises more 
questions for me than he answers. By analyzing the income of rural farm 
adult males by themselves, he raises the issue of whether these incomes are 
influenced more by events in the nonfarm sector than by what happens in 
rural areas. On theoretical grounds, one might prefer to regard farm and non- 
farm incomes as being jointly determined by similar if not identical sets of 
variables, although this might raise serious empirical difficulties, 

„Welch uses weights to transform years of schooling into units of schooling: 
8 years completed = 1 unit of schooling; 12 years completed = 2.26; and so 
on. Interesting inferences might be drawn from using Welch’s weights and 
+ Becker’s rates of return, with a budget constraint on the educational budget, 
to estimate which levels of education to emphasize, solely on economic 
grounds. 

The quality indexes are difficult to interpret without seeing the results; the 
indexes are not shown separately for each “state.” The quality indexes were 
derived from a multiple regression on four terms which were combinations of 
four basic elements: enrollment, number of teachers, salary per teacher, and 
nonteaching expenditures. Salaries and enrollments were each used separately 
and directly as variables, but the other two terms include both teachers (vary- 
ing directly) and enrollments (varying inversely). I am not able to visualize 
the multicollinearities that might arise in a regression of this sort. 

In spite of these difficulties, the analyst gets results that appear to be con- 
sistent with other research and with expectations. However, the coefficients of 
the four quality variables do not appear easy to explain. As far as I could 
work it out, the sum of the quality exponents (Zy;) was less than 1 for each 
regression, implying diminishing marginal productivity for educational qual- 
ity improvements. 

Welch apparently considered the results of his regression 7 more valid, al- 
though no reasons are given. It could be guessed that none of the quality vari- 
ables made a great contribution to the high R*’s, 

Let me close by complimenting Smolensky, Becker and Chiswick, and 
Welch for their pioneering efforts and by hoping to have a later look at the 
complete results of the two empirical papers. 
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Arce M. Rivin: Exactly five years ago our distinguished chairman gave a 
presidential address entitled, “Investment in Human Capital.” If you at- 
tended the 1960 meetings you will recall that most members of the Association 
looked blank when they heard this title. Investment in what? Professor 
Schultz spent a large part of his address establishing his right to talk about 
the subject at all. 

This year we have two whole sessions and parts of others devoted to one 
segment of the human resource field: the economics of education, We have 
just heard three interesting and provocative papers, no one of which was 
thought to need a lengthy introduction explaining what is meant by invest- 
ment in human capital and why it is important. We have moved beyond that 
stage to the harder business of building a body of theory and knowledge about 
investment in people. These developments are in no small measure attribut- 
able to the creativity and leadership of Theodore W. Schultz. 

Of the three papers I find myself with the least to say about the Becker- 
Chiswick effort—simply because it is difficult to evaluate a partially con- 
structed theory. Their objectives are admirable. It would be useful to have a 
well-worked-out theory of income distribution which took into account human 
investment decisions. I am glad Becker and Chiswick have undertaken to pro- 
vide such a theory and I am impressed by the elegance of their beginnings. 

Becker and Chiswick explicitly recognize that educational investors have 
unequal access to funds and build this capital rationing into their theory. 
They also need to take account of three other important peculiarities of the 
context in which educational investment takes place: (1) big differences in the 
quality of a year of schooling, (2) the limited information many students 
have about opportunities to invest in themselves and the quality of the invest- 
ment, and (3) the positive and negative consumption elements in education, 
The negative consumption elements are important and tend to be forgotten. I 
suspect the primary reason why people stop school before economists think 
they should is not a shortage of funds, but a distaste for the whole educational 
process. 

Let me move on to Welch’s interesting and ingenious attempt to measure 
the quality of schooling. The first part of his paper is devoted to demon- 
strating the proposition that labor is imperfectly mobile in the United States. 
Using some variant of multiple regression with dummy variables for states, 
Welch fits an equation to 1960 census data, He finds that the incomes pre- 
dicted by this equation for persons with no schooling differ from state to state 
when other variables (age, color, farm capital, and Spanish surname) are held 
constant. He points out that differences in returns at non-zero levels of school- 
ing might be due either to immobility or to school quality differences, but 
maintains that differing returns to men without schooling (unimproved men, 
so to speak) indicate immobility of labor. 

This demonstration seems a bit tenuous. In a heterogeneous and subsidized 
industry like farming it is difficult to isolate the returns to labor. I am not 
convinced that Welch has done so simply by holding “farm capital” constant. 
Moreover, I am dubious about the statistical validity of extrapolating fitted 
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functions back to zero in a country where very few observations fall in the 
neighborhood of zero years of schooling, even in farm areas. Nevertheless, al- 
though I find the demonstretion weak, I would not quarrel with the proposi- 
tion being demonstrated—that labor is imperfectly mobile in the United 
States. This non-Chicagoan would be willing to accept the proposition on 
faith. 

Finding no easy route to the isolation of returns to quality, Welch devotes 
the rest of his paper to statistical estimation of the relationship between re- 
turns to schooling by state and certain characteristics of state school systems 
which seem likely to affect quality. Much of his effort is devoted to finding an 
appropriate dependent variable—a return to one unit of schooling in the state 
which excludes the return to the personal attributes of the individual and to 
other factors of production. He does this by subtracting from incomes at a 
given schooling level the predicted incomes of persons with no schooling in 
that state. As I mentioned, I am uneasy about these predicted zero points. But 
I am much more uneasy about another feature of the estimation; namely, that 
the dependent variable is a return on education possessed by all rural males 
over twenty-five. Almost none of this stock of education was acquired in the 
last decade and much of it was acquired three, four, or even five decades ago. 
Rural education has changed rapidly in the last few decades, and the changes 
have been greater in some areas than in others. Furthermore, althougk labor 
mobility may not be perfect, it is certainly not zero, especially among farm 
laborers. Undoubtedly, the chances that a man was educated in the erea in 
which he now lives are greater for farmers than for nonfarmers. Nevertheless, 
while migration into the farm population may be small, out-migration is large 
and educationally selective. Those with the most years of schooling tend to 
leave. Maybe those with the best quality schooling also leave, a factor which 
could obscure the relationship between returns and quality even withcut the 
time-period problem. 

Perhaps we should ask ourselves why we want to look at the quality vari- 
ables. The Welch data are suggestive of policy conclusions such as: to im- 
prove quality, raise teachers’ salaries, and consolidate rural schools. But if we 
are going to examine this type of question should we not choose a more cur- 
rent measure of the output of the school system (achievement test scores, for 
example) to go with our measures of current input? Herbert Keisling a? Indi- 
ana University and Thomas Ribich at the Brookings Institution have worked 
along these lines. 

Frankly, I found the Smclensky paper disturbing. Judging from the title, I 
expected the paper to contain an evaluation of educational investment as a 
means of alleviating poverty. I expected the author’s pessimism to arise out of 
evidence that the rate of return on investment in education of the poor was 
low. 

My expectations were erroneous. Smolensky does not even discuss invest- 
ment in education until the very end of the paper, and then he is pessimistic 
for a mystifying reason—not because the rate of return on education is low, 
but rather because he believes it to be high. 

The paper starts with a discussion of the poverty line. Smolensky does not 
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say what he means by a poverty line or how to find one, but he does give a 
rule for changing the poverty line over time: “The rise in the poverty line 
over time should be such that were the incomes of the poor to rise at the same 
rate, the poor would, by voluntary market actions, satisfy the evolving desires 
of the community due to changes in its income level for those things in which 
there are externalities in consumption; e.g., housing.” 

One implication of this quotation is that the more invisible the poor are the 
less we should do for them. If the rest of us can only keep the poor segregated 
in slum-ghettos where we do not have to look at their housing or go to school 
with their children, we can forget about them, because their misery will not 
affect our property values. 

If we include commodities other than housing, I see no reason why the ex- 
ternalities in consumption of these different commodities should rise at the 
same rate with respect to the income increases of the poor. The poor cannot be 
counted on to spend increases in their income in such a way as to maximize 
the external benefits to the rich. Left to their own devices they may buy cars 
instead of housing, or buy whiskey instead of inoculations. If the affluent do 
not care about the needs of the poor but only about the externalities in their 
consumption, it will be efficient to give the poor goods rather than money. In 
other words, Smolensky’s formulation does not yield a poverty line stated in 
terms of the income of the poor, only a market basket of goods which the rich 
have an incentive to give the poor. Smolensky seems aware of this at the be- 
ginning of the paper, but not at the end where raising the incomes of the poor 
becomes a goal in itself. 

Smolensky has faith that the externalities in consumption are such that the 
rich will actually have an incentive to improve the lot of the poor, but this in- 
centive is not self-evident. Take a sprawling metropolitan area like Washing- 
ton where most of the poor live in the central city and the affluent live in the 
suburbs. What would happen to property values in the suburbs if the housing 
of the poor were substantially improved? It is at least possible that suburban 
values would fall, since one of the major reasons for living in the suburbs— 
getting away from the slums—would have been removed. It is not obvious 
that externalities in consumption can be counted upon to induce the rich to 
help the poor. 

If we skip over the murky discussion of why a full employment policy fails 
to help the poor, we come to Smolensky’s reasons for pessimism about invest- 
ment in the education of the poor. His main reason for pessimism is apparent- 
ly that he finds the poor irrational. They are not now taking advantage of 
educational opportunities with high private rates of return. Smolensky appar- 
ently feels this irrationality on the part of the poor bars society from any 
efforts to increase the education of the poor in order to reap social benefits. 

This is peculiar reasoning. The poor have little knowledge of educational 
opportunities and many of them hate school. If the social returns to their 
staying in school are thought to be high, I see no reasoning for not bribing 
them to do so. If the private returns are also high, as Smolensky alleges, so 
much the better. 

There may be valid reasons for pessimism about investment in the educa- 
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tion of the poor. Private returns may not actually be high for low-income chil- 
dren, especially Negroes. Early deprivation may have sapped their ability and 
motivation to learn and racial discrimination may limit their future earnings. 
Moreover, the costs of keeping drop-outs in school may be so high as to make 
it improbable that the social returns would justify such costs. But these rea- 
sons are not given by Smolensky. His reasons for pessimism elude me. 


ANDRE DANTERE: All of us are now convinced that a satisfactory model of 
income distribution will require reference to investment in human capital— 
more precisely, a theory of investment decision that brings into play an indi- 
vidual “demand” curve for investment (showing expected marginal rate of re- 
turn at each investment level) and an individual “supply” curve (showing 
marginal “interest” cost). This, at least, can serve as a gross simplification for 
purposes of rough analysis, as long as we take for granted the relative rigidity 
of our time structures of investment in education. 

At the same time, the authors fail to recognize—or, at least, to make ex- 
plicit—the limited operationality of their model. In moving from the analysis 
of individual decisions to a determination of income distribution over a popu- 
lation, an all-important link is the relationship between supply of persons with 
different amounts of human capital and equilibrium earnings in each cat- 
egory; i.e., the constraints imposed by the labor market. When the model is 
expanded accordingly, the D curve, which is defined for a given schedule of 
earnings, ceases to exist as an initial condition. In a dynamic analysis of the 
process leading to equilibrium, it can show the temporary conditions faced by 
an individual investor, given the temporary schedule of earnings, and thus 
help determine the next adjustment in investments, which in turn leads to 
earnings readjustments, etc. Upon completion of the process, or in a direct 
static determination of equilibrium, the D schedule comes out as an implica- 
tion of equilibrium: it is such that, if all individuals adjust their investment to 
it (given their supply curves), the resulting set of individual investments 
brings about a schedule of earnings (in the labor market) that is consistent 
with it. 

Now there may be numerous situations in which the schedule of earnings 
can be taken as independent of the distribution of individual investments, so 
that (1) an independent D curve can be specified which, together with indi- 
vidual supply curves, determines the distribution of investments, and (2) this 
distribution, together with the earning schedule, determines income distribu- 
tion. Marginal or short-run effects of shifts in supply curves may qualify, as 
may comparisons of income distributions between regions of a nation with a 
common labor market but different supply situations. The independence as- 
sumption must be justified in all cases, however, and the necessity for it 
should be emphasized in presenting the model for general consumption. 

Turning now to the empirical analysis, the most serious criticism one can 
make is that the authors claim too much for their theory. One could, of 
course, complain of the cavalier way in which they specify the basic relation- 
ship between log of earnings and years of education. But whatever the rough 
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model can do, a more refined model would do even better, or so can one expect 
as a central tendency. 

The central finding is a strong association between low educational level of 
a population, large variance of education completed within the population, 
and high rates of return on education at all levels. There are at least three 
possible “explanations” consistent with the body of theory developed in the 
paper, In either of the two diagrams below, the three thick supply curves are 
those of the upper, middle and lower third of the U.S. northern population, 
distributed by degree of access to capital. The thin supply curves have the 
same definition for the southern population. In Figure 1, the southern distribu- 
tion is all to the left of the northern one, but with the same variance; i.e., the 
same degree of inequality of opportunity. In Figure 2, the southern distribu- 
tion coincides with the northern one in the upper third, but is elongated to- 
ward lower levels; i.e., there is greater inequality of opportunity in the South. 
The set of empirical results comes out in Figure 1 either through the assump- 
tion of a common D curve with marginal returns falling more than in propor- 
tion to investment level (in years of education), or through the introduction 
of two separate D curves, the southern one being higher and flatter than the 
northern one. In Figure 2, the empirical results come out without reference to 
the curvature of D. However, whenever a single D curve is assumed, the 
difference in rates of return is nil for any point specification of years of 
schooling: it only materializes by broad levels of schooling because more peo- 
ple are at the lower end of each category in the South than in the North. 
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rate of rate of 
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N Investment N Investment 
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Once again, it is clear that the theory is too “open” as it stands: we cannot 
know what really happened—or predict what will—without reference to the 
labor market. In particular, the authors are wrong to conclude (or presume) 
that greater inequality of opportunities is behind the greater variance of edu- 
cation in the South: as exemplified in Figure 1, their theory is not tight enough 
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for that. In truth, they cannot even account for the higher rates of return of 
southern education, for their theory, as such, does not tell us anything about 
the shape of D. Except fer specification of the relationship between earnings 
and years of schooling, what we have is a set of raw empirical findings (those 
outlined at the top of the previous paragraph), and some elements of a theory 
that could account for them. 

Note, finally, that the rather belabored observations offered with respect to 
variance of earnings, coefficient of determinations, etc., constitute little more 
than direct logical implications of the empirical findings already listed, and 
thus do not add to the weight of evidence in favor of the theory. One supple- 
mentary element of information is indeed introduced: the variance of the re- 
sidual (representing individual luck, ability, and postschool training) is larger 
in the South, but less so relatively than the variance contribution of school 
education. The authors want us to believe that this state of affairs is deducible 
from their theory and previous empirical evidence; but I am afraid their argu- 
ment is less than convincing. At best, one can make the ad hoc assumption of 
same variance of the residual in both regions, and thus expect that a higher 
variance of earnings and a higher R will go hand in hand with higher variance 
of education (explanatory variable(s)) and higher values of the parameter (s) 
(the so-called “adjusted rate(s) of return”). All this is not very far from 
“mechanical curve fitting and ad koc probability mechanisms,” and it con- 
tributes little to the fulfillment of promises repeatedly made by “maximizing 
behaviorists.” 


THE ECONOMICS OF PUBLISHING 


THE MARKET FOR PROFESSIONAL 
WRITING IN ECONOMICS* 


By ALEXANDER J. Morin 
Aldine Publishing Company 


When I was a graduate student just after the war, I succumbed as 
readily as my fellows to the great self-preserving myth of the academic 
community: that the highest virtue attached to the purest use of rea- 
son, which could best be pursued within that community. By this stan- 
dard, I appear before you doubly damned, first as a renegade from ac- 
ademic economics and second as a commercial publisher, and on both 
counts as an exponent of reason most impure. But perhaps it is best so, 
because I am going to be talking about the economic behavior of econ- 
omists, and on this subject the foresight of a publisher and the hind- 
sight of a renegade can, I hope, be combined to sensible advantage. 

I shall be concerned here only with “professional” writing, defined 
as the output of accredited members of the guild that is addressed ei- 
ther to other guild members or to apprentices. I shall also confine my 
discussion ‘to writing that is intended for publication (though you 
might note that probably the greatest bulk of professional writing in 
economics today remains in the form of typed or mimeographed mem- 
oranda and reports prepared for government and industrial employ- 
ers). To set the stage, I shall give you four sets of figures: 

1. The rate of output of new publications in economics and sociolo- 
gy (including new editions, revisions, reprints and pamphlets as well 
as new books) has doubled in the past four years, rising from about 
1,600 in 1961 to about 3,200 in 1964.7 

2. The number of books in print dealing with economic subjects (a 
much narrower classification) rose from about 540 in 1960 to about 
925 in 1965. Apparently, nearly half the economics books now in print 
were published in the past five years.* 

3. The number of members of the American Economic Association 
rose by 84 percent in the past ten years, 29 percent in the past five 

*I wish to acknowledge the advice and criticism I have received from Milton Fried- 
man, Harry Johnson, and George Stigler. They may properly be held responsible for any 
gross errors this paper may contain, since they unwisely set a standard of perception 
and wit that I have tried vainly to emulate, I accept full responsibility for all minor errors. 

*These data were generously provided by Mr. Chandler Grannis, Editor of Publisher’s 
Weekly, the journal of the book trade in the United States, The absolute figures un- 


doubtedly contain classification errors, collection inconsistencies, and other inadequacies 
and are used here only to indicate the direction and the rough rate of change. 
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years, 15 percent in the past two years, and 7 percent in the first nine 
months of this year (1965) alone.? 

4. The number of graduate students enrolled for advanced degrees 
in economics in American universities rose from about 5,000 in 1960 to 
over 7,000 by 1963. On the basis of U.S. Office of Education projec- 
tions, the total must now be around 9,000, and by 1973 it will be 
around 14,500.° 

It is plain from all this that economic writing is a growth industry, 
whether measured by number of firms, quantity of output, size of mar- 
ket, or—presumably—share of the natiorial income. There are now 
about 15,000 firms in this industry,* and I propose to consider their 
output as a somewhat peculiar kind of commodity and to look into 
some of the conditions of its production and distribution. 

Professional writing in economics has two sectors, which can be 
characterized broadly as commercial and noncommercial. Commercial 
output is that which is purchased for resale, usually by the payment of 
royalties, and its economic motivation is obvious. Noncommercial out- 
put includes everything that is written and published without payment 
to the author, in journals, monographs, scholarly treatises, volumes of 
proceedings, government reports, etc. It must be clear to you at once 
that noncommercial writing involves costs and risks like any other pro- 
ductive effort, and if it did not similarly result in profits of some kind, 
all of you—being economic men—would go into some other line of 
business. 

Of course, noncommercial writing is one of the things an economist 
is supposed to do; along with teaching and consulting, it is an activity 
by which his professional status is defined. The demand for this 
commodity is not direct but is derived from demand for economic 
skills more generally. What we have here is a joint product; its costs 


? Derived from American Eccnomic Association membership data provided by Professor 
Harold F. Williamson, Secretary, who also was good enough to furnish me with early proofs 
of the report cited in footnote 4 below. 

*Derived from U.S. Office of Education data obtained through the courtesy of Dr. 
Preston Valien. Absolute figures are available for 1960 and 1963; the projections for 1965 
and 1973 are made on the assumption that the number of students enrolled for advanced 
degrees in economics will rise at the rate projected for total enrollment for advanced 
degrees in all fields. 

1 Any count of the number of economists depends on a particular definition of the term. 
For example, the American Economic Association had over 14,000 members in 1965 
and the National Register of Scientific and Technical Personnel reported 12,143 economists 
in 1964, but the U.S. Census of Occupations classified 22,424 people as economists in 
1960. The reasons for the substantial discrepancies in these figures are explained in the 
very interesting report on “The Structure of Economists’ Employment and Salaries, 
1964” that is being published as a supplement to the 4.Z.R. for December, 1965, and I 
will not go into them here. We can, I think, accept some figure approaching 15,000 for 
the number of persons who may be defined as professional economists, by training, 
specific occupation, or main interest; and we can assume that all professional economic 
writing is done by people within this group. 
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and profits are for the most part inseparable from the costs and profits 
merely of being a professional economist. 

But writing is clearly preeminent among all the possible activities of 
an economist in establishing his status and therefore in determining his 
rewards, Dr. Frank S. Kristof, in a Columbia dissertation, prepared an 
elaborate regression analysis relating number of pages published to 
salaries of the faculty of three large midwestern universities just after 
the war. He found that (in terms of 1948 prices and incomes) these 
salaries rose by 50 cents per published page, regardless of the form of 
publication, up to a maximum of 1,400 pages.” This may be a spurious 
correlation; both published output and salaries may be related to other 
independent variables, such as intelligence, or energy. Nonetheless, Dr. 
Kristof’s figures are illuminating, and the light they cast is made glar- 
ing by Professor George Stigler’s estimate that a major article in a 
major economics journal is worth to its author between $10,000 and 
$20,000 in increased lifetime earnings. It is surely doubtful that any 
other activity of professional economists—teaching or consulting or 
whatever—would have a comparable long-run effect on their basic sal- 
ary level or perhaps even on their total income. 

The economic benefits of professional writing are recognized and re- 
inforced by the “publish or perish” doctrine now prevalent in Ameri- 
can academic life, and spilling over to affect the behavior of nonaca- 
demic professionals as well. The doctrine has an autonomous and bru- 
talizing force of its own: theirs not to reason why, theirs but to write 
or die. This generalized pressure to publish may emphasize only one of 
the ways in which specialized knowledge can be put to use, but it ac- 
curately reflects the preferences of those who actually pay for the 
working time of economists. These buyers, like most purchasers of 
labor services, are concerned first with the productivity of their labor 
force, and publications are the only evidence of professional output 
that is readily measurable. Accordingly, deans and foundation admin- 
istrators, grants and tenure committees, are obliged to concern them- 
selves not so much with the form or content of the published work as 
with its tangible weight. 

This lack of selectivity is transmitted in turn to the writers them- 
selves, who sensibly seek immediate publication for every kind and 
scrap of writing they produce in the course of their professional lives: 
dissertations, book reviews, reports originally made to government or 
industrial employers, conference speeches, critical notes, commentaries 

5 After 1,400 pages the relationship ceased to hold. My information about Dr. Kristof’s 
dissertation came verbally from Professor George Stigler, who at the time of the study, 
had 1,370 pages of published writing to his credit. Professor Stigler’s estimate of the 


effect of a major article on lifetime earnings, cited later in this paragraph, also came 
verbally and so far remains unpublished, 
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on the work of others, commentaries on commentaries on the work of 
others—and, of course, economic essays, monographs, and books. 
Most of this writing is inevitably addressed to small and specialized 
audiences, and much of it—judging by what crosses my desk—is not 
addressed to any audience at all. Doctoral dissertations, for example, 
have become a sort of professional muscle-building exercise that is in- 
tended to satisfy only a small board of examiners, and their essentially 
private nature sets the pattern for much subsequent work. Such exer- 
cises are not ordinarily suitable for larger audiences and should be put 
on public view only when the performer is exceptional in grace or stat- 
ure.. But the pressure to publish does not encourage normative judg- 
ments of this kind. 

The consequent growth in the supply of professional writing has 
been largely noncommercial in nature, and it has been met mostly by 
the creation and expansion of vehicles of publication established for 
this specific purpose out of necessity by the professional community 
itself. For example, thirteen (40 percent) of the thirty leading eco- 
nomics journals published regularly in the United States were estab- 
lished after 1945. Similarly, of the seventy-four university- or founda- 
tion-sponsored publishing houses that will bring out economics books 
if given sufficient inducement, 26 percent were-established after 1945. 
Furthermore, each of these presses has greatly expanded its output, for 
books in economics presumably as much as for books in other fields; 
the total output of thirty-three of these presses that were in existence 
in 1938 had nearly doubled by 1964, rising from 707 books to 1,209. 

Noncommercial output today dominates professional writing in eco- 
nomics, but the distinction between commercial and noncommercial 
work is in fact of fairly recent origin and is proving transitory in 
effect. Well into the twertieth century, all educated men were expected 
to be familiar with the principles of political economy, and the commu- 
nity of the educated was sufficiently large in relation to publishing 
costs to support the commercial publication not only of Mill and Mar- 
shall but also of the more specialized work of Edgeworth and Fisher. 
Professional economists communicated with each other noncommer- 
cially in the scholarly journals, as they still do; but their major output 
was in the form of books intended to educate and edify the larger 
membership of the intellectual elite. The dissolution of this elite and 
the displacement of “political economy” by “economic science” were 
both part of a general process of functional specialization in our soci- 
ety, and the increasingly narrow focus of most economic writing, which 
coincided with a rapid rise in publishing costs, compelled the expan- 
sion of the noncommercial outlets supported by the professional com- 
munity. But in 1965 the number of accredited and apprentice profes- 
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sionals in economics and its major subfields has by itself become large 
enough to make profitable once more the publication of relatively spe- 
cialized output, and the process is continuing. 

The consequent blurring of the distinction between what is commer- 
cial and what is not is seen in the increasingly ambiguous role of the 
university presses. These presses were originally established within the 
academic community to meet its special needs of internal communica- 
tion; their editorial judgments were to be based only on considerations 
of scholarly competence, and their financial losses—which under these 
circumstances were thought to be inevitable—were to be borne by the 
community they served. But now the university presses, or at least the 
larger among them, have moved into the shadowy world of the demi- 
mondaine. The growing size of the academic market has acted both as 
carrot and as stick: it has for the first time brought to the directors of 
these presses the temptations of potential profits, and simultaneously it 
has driven them into competition with commercial publishers for cer- 
tain manuscripts that were formerly theirs by default. As a result, they 
have been led to emulate the skills of the commercial campus-walkers 
but without abandoning their amateur status (and the advantages of 
costless working capital and tax exemption that go with it). According- 
ly, the publication of a book by a university press is these days less 
and less often accompanied by prestige alone and more and more often 
accompanied by the promise of royalties to its author. 

The other side of this coin is that the commercial publishers have 
found that scholarship pays. There are now a considerable number of 
firms that bring out at their own expense specialized economic writing 
of a kind that was formerly left to the mercies of the subsidized pub- 
lishers. This sort of commitment of resources may be made because 
the publisher is intellectually convinced of the merit of a book, or for 
prestige purposes, or because the firm wants to develop a list of text- 
books out of monographs by particular authors or in a particular field; 
but in most instances it is undertaken simply in the hope and expecta- 
tion that enough copies of a book will be sold to make the venture 
profitable. 

The size of the market for these publications can be indicated in 
several ways. For example, take the circulation figures of the scholarly 
journals in economics. These are quite low, except for the American 
Economic Review, which is a perquisite of guild membership, and for 
journals in the fields of business or labor, which are written with a 
minimum of technical language and are addressed to lay economists 
rather than to professionals. Perhaps the most representative figures 
are those for the Journal of Political Economy and the Quarterly Jour- 
nal of Economics, each well established and edited with high profes- 
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TABLE 1 
SALES or SELECTED Booxs IN Economics 





Chamberlin: | Schumpeter: | Samuelson: | Friedman: Becker: 

Year Theory of Theory of Foundations | Essays in Economics 
Monopolistic Economic of Economic Posttive of 
Competition* | Development | Analysist Economies} | Discriminationt 

1933. 351 

1934 476 

1935 494 

1936 658 

1937 860 

1938 1,030 

1939 1,131 

1940 314 

1941 961 

1942 642 

1943 614 

1944 447 

1945 445 

1946 1,437 

1947 3,063 

1948 2,976 

1949 2,362 

1950 1,573 

1951 1,138 

1952 655 

1953 637 784 

1954 569 368 

1955 508 202 

1956 656 170 

1957 1,129 170 896 

1958 949 221 231 

1959 789 255 138 

1960 1,048 249 107 

1961 1,010 294. 100 

1962 1,139 272 81 

1963 834 431 138 

1964 1,060 505 142 

Totals 31,955 3,921 1,743 








* Excluding 14,000 sheet sales in Great Britain and British territories. 

f Sales in the United States only. 

i Sales throughout the world. 

Out of stock for part or all of the year. 

Source: These figures were generously made available by Mr. Thomas J. Wilson, Director 
of Harvard Univ. Press (publishers of the Chamberlin, Schumpeter, and Samuelsor. books), 
and Mr. Anders Richter, Managing Editor of the Univ. of Chicago Press (publishers of the 
Friedman and Becker books). 


sional standards—and both with a circulation to approximately 5,000 in- 
dividuals and libraries throughout the world. 
Or take the sales records (shown in Table 1) of five books that seem 
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to me representative of specialized professional writing in economics at 
its best. The first two—Chamberlin’s The Theory of Monopolistic 
Competition and Schumpeter’s Theory of Economic Development— 
have become recognized as classics, the first soon after its publication 
in 1933 and the second certainly since attention shifted to problems of 
development after the war. Samuelson’s Foundations of Economic 
Analysis is a basic work of modern mathematico-economic thought. 
Friedman’s Essays in Positive Economics contains the most important 
and original of the shorter products of our distinguished chairman; 
and Becker’s The Economics of Discrimination is a first-rate study 
dealing with an important contemporary problem. Surely it would not 
be unreasonable to assume that the Chamberlin and Schumpeter books 
should be read by all undergraduates majoring in economics, that the 
Samuelson and Friedman books should be mastered by all candidates 
for higher degrees, and that Becker’s book should be used by a reason- 
ably large group of professionals in the field. 

Well, what of their sales? About 32,000 copies of The Theory of 
Monopolistic Competition were sold in the thirty-two years after its 
publication in 1933, while Theory of Economic Development sold a 
little less than 10,000 copies in thirty-one years (but the latter figures, 
unlike the others cited here, are for sales in the United States alone). 
Over 11,000 copies of Foundations of Economic Analysis were sold in 
its first seventeen years of life, about 4,000 copies of Essays in Posi- 
tive Economics in twelve years, and fewer than 2,000 copies of Tke 
Economics of Discrimination in nine years. There are obviously two 
ways of responding to any of these figures, equally valid but differing 
in point of view. “Great Heavens,” you might say, “is it not astonish- 
ing that fewer than 4,000 individuals and libraries throughout the 
world have felt it necessary to own Professor Friedman’s book of es- 
says?” Or you might say, “Good Lord, is it not astonishing that there 
are in the world nearly 4,000 individuals and libraries who actually 
paid for a copy of Professor Friedman’s book?” 

But it is more relevant to our immediate purpose to look at the 
trends within these totals. If we compare the sales of these books for 
the five-year periods 1955-59 and 1960-64, it is clear that many more 
copies were sold in the later period; the total for the group (excluding 
Becker’s book, which was not published until 1957) rose by 45 per- 
cent. Even more important, sales of 500 or more copies have been typi- 
cal for each of these books in recent years. These increments are in ad- 
dition to the initial sales of each book that took place within a short 
period after its publication—and together, they are entirely sufficient 
to bring an avid gleam to the eye and a royalty-bearing contract to the 
hand of any sensible publisher. I doubt that any of these books would 
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have been welcomed by a commercial publisher as recently as twenty 
years ago. 

These sales figures are still more meaningful if we look at them in 
terms of the size of the potential market for the products of your in- 
dustry. Who buys the output of published economic writing and for 
what purposes? 

First, there are the libraries. Publishers are always told by authors 
that “all the libraries will buy my book,” and while this may be true, it 
is not generally recognized that the numbers involved are usually 
small. Fewer than 1,500 colleges in the United States granted bache- 
lor’s degrees in 1962-63, and of these, only 569 granted degrees in eco- 
nomics; only 223 universities granted Ph.D.’s, and of these, only 62 
granted them in economics.® Only the least specialized book finds its 
way into general undergraduate collections; for all other books, the 
academic library market is confined to institutions where research 
takes place. If we add the few public libraries with research collections 
and the specialized government, business, and other research libraries, 
the total market does not exceed 500 or so copies for the ordinary 
professional book in this country. 

Small though it may be, this market is especially important to pub- 
lishers because it is relatively certain and not very discriminating. This 
is because librarians have been very properly trained into a passion for 
completeness, which they (and their consultants) can indulge at some- 
one else’s expense. I am reasonably confident that I could achieve the 
usual 500-copy sale to libraries of the Dubuque, Iowa, telephone direc- 
tory merely by putting it in a good cloth binding and calling it some- 
thing like “A Spatio-Economic Model of an Urban Communication 
Network.” But that is all I would sell, to libraries or to anyone else. 

Second, there are the core of professional economists who are con- 
sumers as well as producers of economic writing. Again this is not a 
very large group, judging by 1964 data from the National Register of 
Scientific and Technical Personnel. It is probable that most published 
professional work in economics is both produced and consumed by 
Ph.D.’s (5,061), or by those employed by educational or nonprofit in- 
stitutions other than government (5,526, of whom two-thirds had 
Ph.Ds), or by those engaged primarily in teaching or research 
(5,396, of whom 60 percent had Ph.D.’s).’ Once we remove overlap, 
and even if we add the non-Ph.D.’s employed by government and in- 
dustry who attempt to keep up with the growing literary output of eco- 
nomics, the total is not likely to exceed 6,000. But these economists, in 
buying for their personal libraries, are less dependable and more dis- 

"US, Office of Education figures, obtained through the courtesy of Dr. Preston Valien. 


‘Figures based on analysis of National Register questionnaires, reported in “The Struc- 
ture of Economists’ Employment,” op. cit. 
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criminating than institutional purchasers. Before they will spend 
money on a book, they have to be convinced that it is in some way nec- 
essary to them, either because it will play an immediate part in their 
own work or because it is generally important to the maintenance of 
their professional status. 

It is these two groups together—the libraries and the economists 
who are highly trained and oriented toward research—that comprise 
the basic market for professional writing in economics. It is here that 
we find the subscribers to the professional journals and the buyers of 
Becker’s Economics of Discrimination and similarly specialized books. 
It is, as you see, a rather small market in absolute size, and the pro- 
portion of the total that can be expected to buy any but the most ex- 
ceptional publication is much smaller still. Output that reaches this 
market alone does not ordinarily result in publishing profits, and it is 
this kind of writing that today remains noncommercial in the strict 
sense. 

Third, there are perhaps 10,000 professional economists who are en- 
gaged mainly in government, business, or industrial work and who 
have at most a master’s degree.” Judging by my experience in trying to 
sell books to these people, their interest in theoretical work is low and 
their pragmatic needs are high. The business economists especially 
seem to buy few books that are not in some direct way related to the 
performance of their specific duties, and they are a diffuse and uncer- 
tain market for professional economic writing. 

Fourth, economic writing is a commodity that can be exported with 
some ease, and there exists a substantial international market, at least 
for work that is not parochial in emphasis and data. The export mar- 
ket (including Canada) for American economics books that are rea- 
sonably general in content may amount to 50 percent or more of their 
total long-run sales. Most of these sales are in Canada, Great Britain, 
and other English-speaking countries; the remainder is scattered 
throughout the world, with a notable concentration in Japan. The Brit- 
ish market can often be joined to the American by arrangements for 
combined printings made well in advance of publication, and this 
sometimes makes possible the profitable commercial publication of 
work that otherwise would remain in noncommercial hands. Such ar- 
rangements are more common for specialized work than for straight- 
forward textbooks, which ordinarily are geared to curricular patterns 
that differ considerably from country to country. 

Fifth, there are the apprentices to the guild, the graduate students, 
and the size and growth of this market was noted at the outset of this 
paper. Unless graduate students have changed greatly since my day, 


" Ibid. 
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they read only what they must and buy only tools for the kit they 
think they will need later in their professional careers. But there are 
now a great many graduate students, who have research and fellawship 
funds that are a good deal more ample than in the past. As a result, 
they buy many books, collectively if not always individually. They 
buy synthetic textbooks, of course, but they may also buy classical and 
modern treatises that are used in lieu of textbooks. They may buy the 
standard works in their major subjects, and they may even buy the 
monographs that are important in their special fields of research. 
These are the buyers who each year add increasing amounts to the 
total sales of Professor Friedman’s book and the others discussed ear- 
lier. 

But note again Dr. Becker’s book. My generalizations about the 
graduate student market may apply to all books in economics, but 
their effect is significant in commercial terms only for books of a rea- 
sonable degree of generality in fields that are central to the contempo- 
rary graduate curriculum. For such books, the graduate students may 
contribute several thousand copies to sales; and when these are added 
to sales in the core market of institutions and professionals and in the 
foreign market, the total becomes interesting to profit-seeking publish- 
ers. Accordingly, in recent years commercial firms have begun not 
merely to publish royalty-bearing books of this kind but even to com- 
mission them. 

Up to this point I have been discussing economic writing—whether 
commercial or noncommercial—that is addressed to professional and 
would-be-professional audiences. I turn now to the largest and most 
important category of strictly commercial professional writing: the 
preparation of undergraduate textbooks. 

The size of the market for these books is not clearly known, since 
we have no figures for the number of undergraduates majoring in eco- 
nomics. However, we do know that nearly 10,000 bachelor’s degrees in 
this field were conferred in 1962-63,° and if we assume that this figure 
bears the same relation to enrollment in economics that the total num- 
ber of degrees bears to total enrollment in that year, some 79,000 un- 
dergraduates were then majoring in the field. And if we further assume 
that this figure will rise at the same rate as total undergraduate enroll- 
ment, by now there must be some 100,000 economics majors, and by 
1973 there will be around 130,000. These assumptions may be greatly 
in error—will we get our share of each new freshman crop?—and 
these estimates may be wildly inaccurate; but cut them in half, if you 
like, and the results will still inspire awe. 

Undergraduates, except for those in advanced courses in advanced 


U.S. Office of Education figures, obtained through the courtesy of Dr. Prestor. Valien. 
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schools, buy few books other than texts. The pleasant intrusion of 
inexpensive paperbacks into lists of supplementary readings has not 
substantially altered the basic reliance of instructors and students on 
conventional, comprehensive textbooks of the familiar type. There is 
really little that need be said about the market for this kind of profes- 
sional writing; the enrollment figures of your own colleges speak for 
themselves, as do the publisher’s representatives prepared to provide 
you with refreshment at these meetings and awaiting your return to 
your offices. 

In closing, however, there remains something to be said about the 
writing of textbooks. The academic investment in pure reason has 
often led to a defensive contempt for these books. They are not taken 
very seriously in the review sections of the scholarly journals, and they 
are at best disregarded and at worst disdained in judging the profes- 
sional competence of their authors. Paul Samuelson, for example, is 
not only envied for the income he is reputed to have received from his 
introductory text—-which seems to triple at each convention I attend— 
but I have also heard him criticized for it, as if this money were some- 
how tainted, obtained by unprofessional means. 

I think this attitude, in which “textbook” is a dirty word, is nonsen- 
sical and irresponsible, and I would like you to join me in a campaign 
to stamp it out. I believe that it is the highest professional obligation 
of each teacher, scholar, and scientist to transmit to the next genera- 
tion his understanding of the state of knowledge in his field-—and this 
is precisely what is accomplished by a good textbook. It is no mean 
task of scholarship to synthesize new ideas with old, bearing always in 
mind the background and special needs of one’s audience, in such a 
way as to raise the level of professional discourse in the future. This is 
what every textbook writer should hope and try to achieve, even while 
he is counting his advance royalties, and for this reason every such 
effort should be taken seriously. 

We have a great tradition of books that have served this purpose for 
students of economics, from Smith and Ricardo through Mill and 
Marshall to Taussig and Samuelson. It is a tradition that deserves to 
be perpetuated rather than denigrated by responsible men. 


THE PRICING OF TEXTBOOKS AND THE 
REMUNERATION OF AUTHORS 


By PauL M. Horvitz 
Office of Comptroller of the Currency 


The textbook industry is one of particular interest to economists, as 
economists are active both as consumers and as producers of the indus- 
try’s output. Despite the time economists spend with the products of 
the industry, relatively little research has been done on some of the 
basic economic problems of the industry. 

College enrollment will continue to rise in the future and so will 
sales of textbooks. Many new textbooks will be published in the next 
several years, and economists will write their share of them. Textbook 
publishers have benefited from increased enrollments and the trend to- 
ward larger per student expenditures on textbooks. Their earnings 
have increased at a rapid rate. While it is clear that textbook pub- 
lishing is a profitable business, it is not so clear that textbook writing 
is generally profitable. This paper examines two questions of concern 
to authors and publishers. First, how are authors paid for their effort 
and, second, a related question on which economic analysis should 
shed light: how are textbooks priced. The focus in this paper is on col- 
lege textbooks. The study is based on a questionnaire sent to authors 
of recent economics textbooks and on consideration of some elemen- 
tary aspects of price theory. 


Pricing Textbooks 


The process by which publishers determine prices is somewhat mys- 
terious. Most publishers have formulas that, while differing in details, 
are roughly similar in concept and yield similar results. Generally the 
formula starts with an estimate of first-year sales. An estimate is made 
of the direct costs of a first printing equal to estimated sales. This cost 
can be estimated quite accurately. While per-unit costs could be low- 
ered somewhat by a printing run larger than estimated sales, there is a 
strong aversion to carrying inventories. This is not irrational. Invento- 
ry-carrying costs can easily outweigh the modest savings from larger 
printings. The resulting cost figure is then multiplied by some number 
to determine list price. This number varies from publisher to publisher 
and from book to book, but is generally around 334 to 5.7 This provides 
the margin for overhead, royalties, advertising, and retailer profit. 

1A higher multiplier is generally used for trade books, primarily because of the larger 
retailer markup on trade books. These comments are based upon discussions with several 
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If the resulting price is roughly in line with prices of competing 
books, the book will be published at that price.” If the formula-deter- 
mined price turns out to be substantially higher than the going price, 
some reconsideration is in order. If the reason for the high price is in- 
adequate volume, one alternative is a decision not to publish. Another 
alternative is to price the book on the basis of a printing of more than 
one year’s sales, though this necessitates carrying heavier inventories 
than desired.* The book could be priced on the basis of a “split-run,” 
that is, pricing on the basis of more than one printing, but this would 
violate what appears to be almost an article of faith in the industry 
that each printing (including the first) should pay its own way. 

If the formula price turns out to be too high because of unusually 
high costs (a book with a large number of tables, illustrations, or com- 
plex mathematical symbols), an attempt may be made to reduce costs 
by cutting material (if the author is willing) or by setting type for the 
book in England or Japan where production costs are lower. One au- 
thor responding to the questionnaire faced this problem and, reluctant 
to cut material, resolved it by agreeing to forego royalties on the first 
500 copies sold. 

It is not immediately obvious whether this procedure maximizes 
profit. Publishers tend to view the situation as one of a kinked demand 
curve—an increase in price above the prevailing level will result in a 
substantial reduction in sales, but a price cut will not significantly in- 
crease sales. The fact that there is some dispersion in textbook prices 
tends to cast doubt upon the applicability of the kinked demand curve 
approach to the textbook field. 

My guess would be that neither a higher nor a lower average level of 
prices for his textbooks would increase a publisher’s profits. This does 
not necessarily mean, however, that profits are being maximized. I 
have suggested that profit maximization might require relating book 
prices to the age of the book on the grounds that the profit maximizing 
price for a new book is necessarily higher than the profit maximizing 
price of that same book when there are used copies available.* This ap- 
proach does not necessarily imply any change in the average level of 
prices." 
publishers and review of the very limited literature on the subject. The best discussion of 
pricing is in Sir Stanley 'Unwin’s The Truth About Publishing (Macmillan Co., 1960). 

*The figure may be rounded up. A book will probably be priced at, say, $7.95 rather 
than $7.60, or $7.50 rather than $7.10. 

* Occasionally inventory costs can be reduced by printing more than one year’s sales 
but binding only a portion of those copies printed. 

*Cf A.E.R., Sept., 1965, p. 844. 

"One further question of profit maximization and textbook pricing has been frequently 
raised. Is it consistent with profit maximization for best-selling and poor-selling textbooks 
to carry the same price? Does profit maximization require that McGraw-Hill charge 


a higher price for Samuelson than for McConnell? It has been argued that the fact that 
these books are priced roughly the same indicates that the publisher is not maximizing 
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Paying the Author 


While estimating profit is difficult, publishing firms are able to esti- 
- mate costs quite accurately. The cost item of particular interest to 
economists is the author’s remuneration. There are several ways in 
which an author conceivebly could be paid. He could sell his manu- 
script outright to a publisher for a fixed sum. If the book is more suc- 
cessful than anticipated, the publisher reaps the benefit; if less suc- 
cessful, the publisher takes the loss. This is a rational manner in which 
to handle the uncertainty associated with forecasting sales of a new 
book. The publisher is generally better able to bear this risk than the 
author and simply on the basis of numbers is better able to insure 
against the danger of disastrous failure. The number of firms bidding 
for manuscripts would assure the author of a competitive return. 
This procedure could be carried back a step or two further. Publish- 
ers could contract with authors before the manuscript is completed or 
even before it is started. This would reduce the risk to the author of 
putting time and effort into a product which is not marketable. It is a 
small step from this procedure for the publisher to hire the potential 
author, putting him on the publisher’s payroll while he is working on 
the book. In fact, in the very high risk (from the author’s point of 
view) field of elementary school texts, many publishers do this. 
Despite the potential advantages of this system of remuneration, I 


profits on the book for which demand is greater. In fact, assuming constant marginal 
costs (a reasonable assumption in this range of sales), the same price for the two books 
is consistent with profit maximization if the elasticity of demand is the same for the two 
books at all prices. For example, if demand for Samuelson were twice that for McConnell 
at all prices, profit maximization would require that both books be sold at the same 
price. Thus, in the diagram D: is twice D; at all prices, and the profit maximizing price, 
P, is the same for both. 


Price 





Quantity 
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have been unable to discover any recent college economics text which 
was bought outright by the publisher. Of course, contracts involving a 
large advance and a relatively low royalty rate approach this system, 
since publishers do not seem to attempt to recover any excess advance 
from authors. In fact, the practice of guaranteeing a specified level of 
sales, common in trade publishing, is now being used in the text field. 

The general procedure, of course, is for authors to be paid on a roy- 
alty basis; that is, the author receives a specified percentage of the 
sales price of the book. The range of royalty rates is fairly wide—run- 
ning from 10 to 16 percent of list price—but there is a strong central ten- 
dency. Most recent economics texts carry royalty agreements of 15 
percent, 

There is another means of remunerating authors that, while now 
quite uncommon, is of increasing importance. A few recent books have 
been published on a profit-sharing basis; that is, author and publisher 
share, on an agreed-upon basis, in the sales revenue remaining after 
costs are deducted. The usual arrangement apparently is for publisher 
and author to share equally in the net receipts (total revenue less cer- 
tain costs). One obvious difficulty is specifying how costs are to be cal- 
culated. This system, of course, adds to the risk of the author. If the 
book is a poor seller, he will receive no income under this system, 
while under a royalty arrangement he receives income from the first 
sales. On the other hand, a very successful book will give the author a 
greater return than he would have received under the most favorable 
royalty arrangement. The profit-sharing plan is of analytical impo- 
tance because it overcomes some author-publisher conflicts that are in- 
herent in the royalty arrangement. 


Conflicts in Pricing 

It is inherent in the royalty arrangement that pricing results in a 
conflict between the interests of author and publisher;* that is, the 
price which maximizes profit for the publisher is higher than the price 
which maximizes royalty payments for the author. Profit is maximized 
where marginal revenue equals marginal cost. Since the author is paid 
a percentage of total revenue, the optimal price from his point of view 
is where marginal revenue is zero. With negatively inclined demand 
curves and positive marginal costs, MR = MC at a higher price than 
that at which MR = 0. (See Figure 1.) In other words, the publisher 
obviously must consider the cost of any additional books that will be 
sold as a result of lower prices, but the author, paid a fixed percentage 
of the price, is not concerned with costs. 

Publishers have long been aware that their authors frequently argue 


*The first exposition of this point is found in Arnold Plant, “The Economic Aspects 
of Copyright in Books,” Economica, May, 1934, p. 185, 
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for a lower price. Unwin concludes that authors do so because they 
tend to overestimate the elasticity of demand and underestimate costs 
of production. This analysis, of course, misses the point that costs are 
irrelevant to the author and that the only assumption about elasticity 
necessary to justify a lower price from the author’s point of view is 
that it be greater than one.” 


Other Conflicts 


There are other conflicts between author and publisher that result 
from the royalty arrangement. Advertising is perhaps the most impor- 
tant. Publishers frequently complain that authors ask for exorbitant 

‘And obviously it must be greater than one at the price the publisher ‘has selected. If 


not, marginal revenue would necessarily be negative and he could earn more by raising 
the price, thus increasing revenue znd decreasing costs. 
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advertising expenditures.? Authors complain that publishers fail to ad- 
vertise their book adequately. Of course, under the royalty arrange- 
ment, a $1,000 additional advertising outlay that produces $100 in ad- 
ditional sales is advantageous to the author. Publishers do not seem 
aware of this conflict and in discussing advertising with authors stress 
the fact that sales are not very sensitive to advertising.’ 

Distribution of complimentary copies is a special case of the adver- 
tising conflict. Neither author nor publisher want to give a book to 
someone who would otherwise buy it. However, the author wants free 
copies distributed as long as there is some chance that additional adop- 
tions will result. He is interested in distributing an extra hundred free 
copies if the result is an additional ten copies sold. Obviously, the pub- 
lisher, who must pay for the hundred, would not consider this a 
profitable transaction. 

A more significant distortion of optimum decision making resulting 
from the royalty system is found in the production process. Publishers 
may be inhibited from using higher-cost production techniques by the 
need to pay the author on the basis of the higher price that results. 
Suppose, for example, that the publisher estimates that using color in a 
textbook will increase costs by $5,000 and revenue by $5,500. There 
would seem to be a net gain by use of color. However, under his con- 
tract, the author may be entitled to, say, 10 percent of this additional 
revenue. In such a case the publisher will not find it desirable to use 
color. This situation arises, not only with respect to use of color, but 
also with regard to charts, illustrations, mathematical symbols and 
perhaps even pages (the publishers’ preference for shorter textbooks 
may be based on the view that shorter books sell better but it may re- 
sult from the fact that they cost less to manufacture). As Unwin puts 
it: “If an author gets 10 percent royalty on a 7s 6d cloth book, and it 
seems advisable to do a leather edition at 10s 6d, ought he to expect 10 
percent on the increased cost of the leather binding?” 

A more basic conflict between interests of author and publisher lies 
in the differences in risks taken and investments made in publication 
of a new textbook. Publishers are constantly in search of new manu- 
scripts for textbooks. A high percentage of the time of publishers’ col- 
lege salesmen is spent in attempting to unearth manuscripts under way 
and to encourage professors to write textbooks, Contracts are typically 
offered at a fairly early stage in the writing process. This is virtually 

* This problem is perhaps more serious in trade than in textbooks. 

°It may be stressed that, particularly in the case of textbooks, profit may not be the 
only concern to the author, The author's reputation (and hence his value in the academic 
market) may be favorably affected by wide knowledge of his authorship. In some cases 


advertising may fail to sell more books but may ica in selling the author, 
©The Truth About Publishing, p. 50. 
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costless to the publisher since, while the contract binds the author to 
the publisher, it does not commit the publisher to publish the manu- 
script. The publisher does not have to make any substantial invest- 
ment until the completed manuscript is in hand and the decision to go 
ahead is made. It thus costs the publisher little to encourage authors to 
write books and to offer contracts without making any careful analysis 
of the quality of the manuscript or its chances of success." Obviously 
the policies of publishers differ greatly in regard to the quality of their 
precontract investigation. 

As a result, an author may be encouraged to put effort equivalent to 
more than a year’s full-time work into a book which will not be pub- 
lished or which will yield him an insignificant return on his investment. 
It is possible, and perhaps is the general result, for a textbook to yield 
a satisfactory return to the publisher but an inadequate return to the 
author. Of course, the author in most cases has other than purely 
financial objectives in writing a textbook. Desire for prestige, desire to 
expound a new approach, and response to a “publish or perish” policy 
lead to some textbook writing in which the prospects for financial suc- 
cess are not important considerations. Even if profit seeking is not the 
primary motive for writing most textbooks, however, it is desirable 
that the potential author be aware of the potential conflicts between 
his interests and those of his publisher. 


Survey Results 


In order to determine the extent to which economist-authors are 
aware of these potential conflicts and to learn something of the income 
derived from textbook authorship, a questionnaire was sent to ninety- 
eight authors of textbooks advertised in recent economics journals. Re- 
sponse was excellent, with seventy-one questionnaires returned. 

All publishers and most authors seem to believe that there is no in- 
herent conflict of interest between author and publisher in regard to 
pricing. Most authors assume that since they are sharing the revenue 
` with the publisher, what is best for the publisher is best for them. 
While we should not be surprised at this attitude if held by authors of 
English or physics texts, it is somewhat surprising how many econo- 
mists have been willing to leave the pricing decision completely to the 
publisher. Only seven of the authors queried in my survey participated 
to any extent in the pricing of their book. Several indicated that it was 
quite naive of me to suggest that the author (even an economist) 

™The only significant cost to the publisher in signing a contract is the advance that 
may be necessary, Advances run around $1,000 and hence are no great barrier to casual 
signing of contracts. There are also costs associated with editorial time spent on the 
manuscript and payments for reviews. It should be pointed out, however, that many 


publishers bend over backwards to be fair to their authors and may make an unprofitably 
great effort to salvage a poor or marginal manuscript. 
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should participate. As one author put it: “They know more about 
pricing the merchandise than I do.” f 

When asked if they were satisfied with the pricing of their book, 
nearly all said they were. It is interesting to note, however, that of the 
five who indicated dissatisfaction, all would have preferred a lower 
price.” 

The conflict was somewhat sharper in the matter of advertising. 
Less than half of the respondents to my survey felt that their publisher 
had adequately advertised their book. One fairly frequent criticism of 
advertising should be mentioned. Several authors complained that the 
publisher did not adequately promote their textbook in trade channels. 
Books in banking, investments, real estate, etc., have a potential mar- 
ket among practioners that authors felt was not adequately exploited. 

The potential conflict between publisher and author with regard to 
distribution of free copies of the book failed to materialize. Only three 
authors indicated that their publisher failed to distribute an adequate 
number of free copies." 

The questionnaire asked about payment arrangements. All but one 
of the respondents were on a royalty basis. As noted above, 15 percent 
is the most common royalty percentage. In some cases the royalty is 
expressed in terms of list price and in others is based on net price, but 
since the relationship between list price and net price is fairly standard 
(list = 125 percent net), it is easy to convert these to standard basis. 
For example, 15 percent of net price equals 12 percent of list price. 
Many contracts are on a variable basis with the royalty changing with 
sales. A fairly common arrangement is 10 percent on the first 5,000 
copies, 12.5 percent on the next 5,000, and 15 percent on all in excess 
of that. These royalty rates are comparable with those paid on 
nontextbooks.** 

The strong central tendency in royalty agreements is rather strange 
in view of the very wide distribution in sales of textbooks. A few books 
sell over 30,000 copies per year, while many sell less than 3,000. Of the 
forty-three replies to my questionnaire giving information on first year ` 
sales, twenty-six reported sales of 3,000 copies or less. Only three sold 
more than 9,000 copies. 

There does not seem to be any correlation between royalty percent- 
age and sales. Publishers appear willing to make the same royalty ar- 
rangement for an advanced book with small potential sales as for an 

Moreover, three of those who indicated satisfaction said they would have preferred 
a lower price. No author indicated a preference for a higher price for his book. 

* However, six did indicate they felt that wider free distribution would have increased 
sales. This willingness to see things from the publisher’s point of view is also evidenced 
in the advertising question. Many authors who felt that the publisher spent enough on 


advertising also felt that more advertising would have increased sales. 
“ See Publishers’ Weekly, Mar. 1, 1965, p. 54. 
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elementary book with much greater probable sales. Several publishers 
apparently have a standard royalty agreement which is offered to all 
(or nearly all) authors without any attempt to discriminate on the 
basis of probable sales. 

It seems clear from these data that most textbook writing is not 
likely to be a profitable use of an economist’s time, particularly in view 
of the increasingly attractive alternatives available to economists.*® 
Publishers, however, will continue to seek to persuade potential au- 
thors to write. Some of the conflicts between the interests of publisher 
and author obviously are ameliorated under a profit-sharing agree- 
ment. Profit-sharing agreements are not a solution to all problems, 
however. Allocations of costs would become a source of difficulty. It 
would still be difficult to determine the profit maximizing price or 
amount of advertising expenditures. It would not completely resolve 
the fact that the author is often interested in wide distribution of his 
book even at a cost of some reduction in profit. Furthermore, most au- 
thors do better under a royalty arrangement than they would on a 
profit-sharing basis. For these authors, however, it is likely that the 
direct income derived from their books will not be sufficient incentive 
to write. For those who feel compelled to write and who are confident 
that they have a good product, the profit-sharing arrangement does ap- 
pear to have real advantages over the traditional royalty contract. 


3T refer here only to royalty income. Promotions, pay raises, etc., that may be im- 
mediate by-products of authorship may make the venture profitable. 
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This session is in part a memorial to Robert M. Hurt who died in the spring of 1965. 
His death is a tragic loss to many of us personally, and also to the profession of eco- 
nomics, Robert Hurt was a brilliant young man widely trained in economics and the 
law who combined his training with a sense of judgment, perspective, and unusual in- 
sight. He had a rare personal courage in following ideas where they led him and in 
standing up for what he believed to be true. His professional career had just begun, its 
promise foreshadowed by his early work, and reinforced for those of us who were 
fortunate enough to know him by his personal qualities. The paper presented today was 
left incomplete. It has been completed and edited by his close personal friend Robert 
M. Schuchman, also a lawyer, and also with interest in economics who is currently a 
Fellow in the Law and Economics Program at the University of Chicago. 

——MILTON FRIEDMAN. 


The most spectacular and at the same time traditional forms of gov- 
ernment encouragement of innovation are certain limited monopoly 
grants to private individuals. A copyright is a grant of the aid of state 
coercion to the creators of certain “intellectual products” to prevent 
for a period of years the “copying” of these products. My comments 
on the philosophy and economics of copyright will be limited to the 
early objects of copyright: books and periodicals. This unfortunately 
precludes a discussion of copyrights in musical compositions—the only 
category in which compulsory licensing has been widely required and 
the area in which intelligent economic analysis has been most success- 
fully pursued. Such an investigation would, in all probability, require a 
separate paper. 

We may group the various justifications offered in favor of copy- 
rights under two headings: (1) those which are based on the rights of 
the creator of the protected object or on the obligation of society to- 
ward him and (2) those which are based on the promotion of the gen- 
eral well-being of society. 

Under the first classification we should discuss two important theo- 
ries in some detail and one more in passing: (1) the natural property 
right of a person to the fruits of his creation, (2) the moral right to 

* The editor of this article is much indebted to Reuben A. Kessel, J. Randolph Nors- 
worthy, Edmund W. Kitch, Burton C. Gray, and E. G. West for their suggestions and 
criticisms, 
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have his creation protected as an extension of his personality, and (3) 
his right to a reward for his contribution to society. 

1. The claim that an author has an inherent property right in his 
writings, which right is merely recognized by the statute, has such 
wide acceptance that it seems at times to brook no opposition. Jurists, 
political philosophers, and economists have developed two divergent 
views of property which illustrate the conflict among supporters of the 
copyright system. 

First, property rights can be viewed as a device whereby scarce 
resources will be subject to exclusive control rather than exploitation 
at will by all comers, with the result that they will be used in an eco- 
nomically efficient manner. This theory was latent in the Roman law 
development of the rights of property, with its emphasis on dominium, 
or exclusive control over tangible objects. The origin of the claim to a 
property right—-working of the soil, gathering of the objects, gratui- 
tous grant by the government, plunder, or theft—is not necessarily rel- 
evant; rather it is important that someone has control. 

Second, property rights can be viewed as the right of each person to 
the exclusive control of the products of his creation. If a man brings a 
given commodity into existence, one who appropriates this commodity 
without the consent of the creator is guilty of theft, a proposition 
which becomes self-evident with the use of right reason. This later 
theory of property has its roots in scholastic jurisprudence and finds its 
most famous expression in John Locke’s Second Treatise. It is inextri- 
cably tangled with the first theory in Blackstone’ and finds its strong- 
est refuge today in justifications for the expansion of patents and 
copyrights. 

If one finds some credence in this line of argument, copyright is an 
ideal application. Locke derived a property right in the toiler from his 
cultivation of a small plot of land. However, most of the value was 
“found,” not created, and the toiler’s monopoly over the plot restricts 
all others from using the plot, a use to which everyone has a right in 
common in the absence of the toiler’s activity and resultant exclusive 
legal right. On the other hand, a copyright truly deprives others of 
nothing which they would have had in the absence of the owner’s crea- 
tive activity. This line of reasoning was conclusive to Herbert Spen- 
cer: “, .. [A] production of mental labour may be regarded as proper- 
ty in a fuller sense than may a product of bodily labour; since that 
which constitutes its value is exclusively created by the worker.’ 

Following this approach, it becomes apparent that an argument 


12 Blackstone, Commentaries (Ehrlich ed., 1959), pp. 115, 116, 
2 Spencer, The Principles of Ethics (1908), pp. 108-09. 
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which negates the property basis of patents does not apply to copy- 
rights. As was pointed out over a century ago,* the patent monopoly 
does deprive others of a right which they would have had in the ab- 
sence of the patentee’s activity: the right to make the invention inde- 
pendently or to derive benefits from its application as a result of its 
discovery by a third person. Henry George, among others, used this 
distinction to justify support for copyrights and rejection of patents.* 

The natural property right theory in its traditional form asserts a 
preexisting and perpetual absolute right of control over the benefits 
from a created work, to be parceled out at the discretion of the author. 
The main difficulty with this argument stems from an attempt to apply 
generally the principle upon which it is based. I can find no theoretical 
basis for isolating writings of authors from those benefits conferred for 
which the actor has no present means of collecting.’ Others do benefit 
without paying when one buys and clears swampland, develops new 
mathematical techniques, or new methods of inventory management. 
When a large manufacturing firm builds a plant in a new area, many 
small businesses may as a result find it profitable to locate there, and 
we might be able to devise a legal mechanism which would allow the 
manufacturer to collect for his services, similar to the reduced rent en- 
joyed by a department store when it attracts other businesses to a new 
shopping center. The question raised here is not whether any satisfac- 
tory method of collecting for these “externalities” can be found, but 
whether government assistance should be extended to enforce the col- 
lection. As Sir Arnold Plant has said, “a special case for a monopoly 
for publishers cannot rest on the general proposition that if business 
men are enabled to make monopoly profits, some of them will be de- 
voted to good works.””* 

2. Immanuel Kant defended copyrights by treating an author’s 
works not as objects the benefits of which should accrue to the author, 
but rather as extensions of the personality of the author and subject to 
protection as such. This theory plays an important role in both the 
theoretical justification and actual content of the French, German, and 
Swiss copyright systems. Article 6 of the French Act of 1957 repre- 
sents a practical application of the doctrine of moral rights: “The au- 


* Phillips, The Lew of Patents (1837), pp. 4-5; see also Finkelstein, Antitrust Laws and 
the Arts, in 10 Conference on the Arts, Publishing, and the Law 55, 66 (Univ. of Chicago 
Law School, 1952). 

“George, Progress and Poverty (Schalkenbach ed., 1955), p. 411 n. 

"The French approach is more consistent than the Anglo-American rationale. French 
legal protection is extended to authors for emotional, rather than strictly “economic” rea- 
sons, and their courts have been much more reticent to extent copyright protection to 
nonintellectual creations than their Anglo-American counterparts. 

*Plant, The New Commerce in Ideas and Intellectual Property (1953), p. 15. 
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thor shall enjoy the right to the respect for his name, his authorship 
and his work. This right shall be attached to his person. It shall be 
perpetual, inalienable, and imprescriptable.’” 

The emphasis of this conception of copyright is on the author’s pri- 
vacy and reputation rather than his commercial interests, and as a 
consequence under French law the rights granted are virtually inalien- 
able and in some cases perpetual..The three most important are: (1) 
the paternity right—the right to be identified as the creator of his 
works and be protected from plagiarism; (2) the integrity right—the 
right to protection against alteration or deformation of one’s work, and 
the right to make changes in it; (3) the publication right—the right 
not to publish at all. 

A lengthy discussion of these asserted rights is unnecessary here, be- 
cause they could be substantially protected without resort to a copy- 
right system. The enforcement of tort law protection of the paternity 
right would be rather simple, and the integrity right, although it would 
raise administrative problems, could also be enforced through the 
grant of a private cause of action. The right to withhold from publica- 
tion, which is protected perpetually in France, is also covered by the 
perpetual common law copyright in the United States. The right of 
privacy, recognized as a legal right in the United States and the Com- 
monwealth and invoked in analogous situations, is probably broad 
enough to cover protection of unpublished manuscripts in the absence 
of a copyright system. 

3. Finally, as with patents, it is often argued that a temporary mo- 
nopoly grant is a convenient way of fulfilling society’s obligation to re- 
ward writers for their contributions to the general welfare.* This ap- 
proach was adopted and a property justification rejected in the report 
by the Register of Copyrights in support of the pending United States 
copyright bill.° However, copyright seems to be an inefficient device 
for simply rewarding authors. The grant of tax relief to successful au- 
thors or direct payments for unremunerative literary creation would 
probably be more convenient, and these alternative forms of reward 
are actually given today. The Internal Revenue code, § 1302, allows 
certain authors to “spread-back” the income from the sale of a literary 
work over a period up to thirty-six months, in order to mitigate the tax 
consequences of receiving lump-sum compensation for work which re- 
quires long periods of unremunerative preparation. The multitude of 
book prizes and literary awards constitutes an important private meth- 
od of rewarding authors for their contributions to society. 


Law of Mar. 11, 1957, art. 6 (France); see commentary in Bonnefoy, La nouvelle législa- 
tion sur la propriété litteraire et artistique (1959), pp. 79-80. 

$ See e.g., Phillips, of. cit. supra, n. 3, at p. 12. 

*1 U. S. Copyright Office, Copyright Law Revision, c. 1 (1961). 


THE ECONOMICS OF PUBLISHING 425 


For those who reject the approaches outlined above, the copyright 
system will almost inevitably be judged by its effect upon some notion 
of the general welfare: it is held to be a necessary supplement to the 
free market in promoting the best allocation of scarce resources ac- 
cording to the priorities of human wants. 

It is often argued that potential publishers must incur technological 
and risk costs which may be avoided by competitors who can copy a 
first edition, with the result that the price will be driven below the first 
publisher’s costs; hence, there will be no incentive to publish in the 
first instance. The private return to publishers and authors, in the ab- 
sence of copyright protection, is held to be smaller than the economic 
value of their literary products to society. The general welfare will 
therefore be enhanced by enacting copyright legislation which encour- 
ages the creation and publication of manuscripts that otherwise would 
not have come into existence. This argument will be examined here by 
raising three questions: 

1. Does the copyright system induce the creation of new goods 
which would not have been created in the absence of copyrights? 

2. Assuming that new goods are produced, are these goods valued 
higher by consumers than the goods which would have been produced 
if resources had not been diverted to literary production by the copy- 
right system? In other words, is social welfare enhanced? 

3. If there is a benefit from the copyright system, is it offset, at 
least in part, by various administrative costs and frictions inherent in 
the system? 

The most important, although at times unstated, premise of copy- 
right apologetics is that literary effort and production will decrease or 
virtually disappear if copyright protection is removed. In any discus- 
sion of this assertion, the incentives or motives of authors and publish- 
ers should be distinguished. Both are beneficiaries of the copyright 
system, but their degree of dependence upon it is quite different. We 
shall discuss the position of the author first, and then that of the pub- 
lisher. 

The massive literary and dramatic production during the centuries 
before copyright protection was enacted demonstrate that there are 
other motives for the creation of intellectual property than the expec- 
tation of monopoly profits. Many authors commit ideas to paper with- 
out any intention of having them published. Some, like Franz Kafka, 
express a wish that their creations be destroyed upon their death. 
Other authors actually pay for all or part of the costs of publication of 
their creations, in order to satisfy other desires than direct economic 
remuneration. These desires include the propagation of partisan ideas; 
notions of altruism, as in the case of religious and moral tracts; desire 
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for recognition; and enhancement of one’s reputation. There are also 
cases where authors pay for the costs of publication in order to pro- 
mote some other pecuniary interest than sale of the writing itself, such 
as advertising copy and scholarly publication induced by the “publish- 
or-perish” rule of most universities. Finally, there are authors who 
submit manuscripts without any hope of receiving financial remunera- 
tion. 

While the productions of the authors described above may include 
the most unreadable and esoteric, it is more likely that they contain a 
large part of the very contributions to cultural and scientific progress 
which the proponents of copyright deem to be in need of monopoly 
protection, Moreover, most articles in the scholarly journals are sub- 
mitted without pecuniary compensation. But there are types of crea- 
tive effort which require pecuniary reimbursement for the author be- 
fore the work will even be conceived; this occurs when the costs of 
creation, as opposed to publication and distribution, constitute a 
significant proportion of total costs, and these costs need not be in- 
curred by copiers. Prime examples of this kind of product are encyclo- 
pedias, almanacs, mass circulation periodicals, technical subscription 
services for professions (such as citators and digests for lawyers), and 
motion pictures. Finally, we have those works which are created pri- 
marily, if not exclusively, for the purpose of providing an income for 
their authors. 

It seems fairly clear that without some device to assist authors in 
receiving compensation for their services, some works with high costs 
of creation, as well as literary creation induced by the expectation of 
incremental income from subsidiary and reprint rights, may not be 
produced at all. However, it does not necessarily follow that the grant 
of a copyright monopoly is the only such device possible, nor that it is 
the most desirable device. If we wish to encourage works which require 
long periods of research or high costs of creation before they reach the 
publishing stage, it may be preferable to support authors during the 
period of production rather than during the moment of potential in- 
come protected by the copyright laws. This can be done through pri- 
vate patronage by tax-exempt foundations, universities, and the like, 
or even by government support for desired literary creation. 

The role of the publisher in the realm of intellectual property is sub- 
stantially different than that of the author. Although there are reli- 
gious and partisan publishing houses whose function is to subsidize 
certain types of literary products, most publishing enterprises are en- 
gaged in business for profit. The function of the publisher is almost 
exclusively entrepreneurial: he contracts with an author for the right 
to issue a book, then contracts with others to have the book printed 
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and bound, and finally contracts with bookstores or book clubs to have 
the book sold to the reading public. A publisher need not invest in 
physical equipment, such as paper, printing presses, or bookbinding 
machinery. Consequently, capital requirements for establishing a pub- 
lishing house are low (estimated at $100,000 for a moderate-sized 
company), the industry is highly competitive, the number of firms is 
large, and entry is so free that publishing has been called “Adam 
Smith’s kind of industry.” 

The very ease of entry into the publishing business is the major fac- 
tor cited in favor of the necessity for copyright protection. A copying 
competitor can avoid the costs of royalties and editing, and, with the 
aid of new methods of electronic copy making, he can seriously reduce 
the cost of composition as well. Most important, a copier avoids the 
cost of risk: he can wait on the sidelines until a literary venture is ac- 
cepted by the consumers, and then proceed to market reprint editions 
at a price below the costs of the initial publisher, compelling the latter 
to undergo a loss. The publishers argue that even with copyright pro- 
tection, they produce most books at a loss. These are allegedly pub- 
lished because they are subsidized by the profits from the few success- 
ful ventures and by returns from subsidiary rights, such as book club 
distribution, paperbound reprints, and dramatization, film, broadcast, 
serialization and translation rights.” 

This gloomy description to the contrary, there are methods of avoid- 
ing bankruptcy available to publishers, even without a monopoly 
grant. The most important factor is the advantage of being first on the 
market with a new book. This advantage is somewhat analogous to 
that of the fashion leaders in the ladies garment industry in the United 
States, who thrive even though unprotected by patent or copyright 
against the pirating of designs. During the nineteenth century, there 
was no copyright protection for the publishers of foreign books in 
America, yet American publishers deemed the right of first publication 
sufficiently valuable to justify the voluntary payment of royalties to 
British authors in order to secure a first edition.** In fact, English au- 
thors often received more from the sale of their books by American 
publishers than from their British royalties.** In his minority report as 
a member of the 1876-78 Royal Commission on Copyrights, Sir Louis 
Mallet argued in favor of the abolition of the copyright monopoly in 
economic terms: “. .. [I]t will always be in the power of the first pub- 
lisher of a work so to control the value, by a skilful adaptation of the 

» Lacy, “The Economics of Publishing,” Daedalus, Winter, 1963, p. 45. 

* Ibid, at p. 46. 


* Ibid., at pp. 49-50. 
ae “The Economic Aspects of Copyright in Books,” Economica, 1934, p. 172. 
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supply to the demand, as to avoid the risk of ruinous competition, and 
secure ample remuneration both to the author and himself.”* 

Mallet’s argument should be analyzed further. The publisher’s fixed 
costs of production on each title are very high relative to total cost, 
and the combination of high fixed costs and declining marginal costs 
means a rapid decrease in average costs. The entrepreneurial function 
of the publisher includes the ability to gauge demand conditions cor- 
rectly and publish a first edition that will saturate demand at the pro- 
jected price. Should a copying competitor publish a rival edition? The 
copier’s fixed costs would be lower, but with marginal costs for both 
publishers relatively low and declining, it would probably be necessary 
for the copier to publish an edition in the same size range as the first 
edition in order to bring his average costs significantly below tkose of 
the first publisher. The result obviously would be a doubling of the 
copies offered for sale. If the first publisher had estimated the demand 
correctly, there will be a large volume of unsold books until the price 
is lowered sufficiently to reach a new market, since demand will not 
clear the market at the traditional price. Marginal costs for both pub- 
lishers being about the same, the first publisher is equally capable of 
slashing prices to dispose of his stock. 

The mere threat of retributive behavior by the first publisher should 
be sufficient to deter the copier until the first edition is sold out and the 
first publisher has made his profit. As a matter of fact, this was pre- 
cisely the method used by American publishers in the nineteenth cen- 
tury to protect their uncopyrighted works by British authors from the 
copiers. If a pirated edition appeared, the first publisher responded 
with “fighter” or “killer editions”—extremely cheap editions designed 
to drive prices below even the copier’s costs, in the hope of establishing 
a reputation for retributive conduct which, while self-defeating in the 
short run, was highly effective in curbing the pirates in the long run.” 

In addition to being first on the market, there are other means avail- 
able to a publisher to secure his position without copyright protection. 
The contract with the author may reserve exclusive rights to new in- 
troductions, additions and revisions by the author to subsequent edi- 
tions issued by the first publisher. Moreover, the first publisher can 
obtain prepublication orders from interested groups and individuals, a 
business method which is used today. Finally, the authorization of the 
first edition by the author may be a marketable asset, at least among 
those readers who strongly believe in the right of an author to the 
fruits of his creation. This device is currently being used to promote an 
authorized soft cover edition of the Lord of the Rings trilogy of J. R. 


* Ibid., at p. 193. 
* Ibid., at p. 173. 
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R. Tolkien, which is in competition with a copied edition that pays no 
royalties to Mr. Tolkien.” 

We return once again to the question whether certain works are 
published solely because of copyright protection. It seems clear that 
not all publication is dependent upon such protection. But copyright 
protection does lead to the creation of new goods by encouraging the 
assumption of greater risks. Publishing ventures in which the possibili- 
ty of profits from reprints and subsidiary rights offsets the fear of 
probable loss on a first edition are very likely the creatures of copy- 
right. 

Having tentatively concluded that copyright protection encourages 
the creation and publication of some literature, we may inquire wheth- 
er the reallocation of resources induced thereby is conducive to the 
general welfare. Two important theoretical assumptions support the 
welfare argument for copyright. First, without copyright protection, 
the private economic return from literary creation (to author and pub- 
lisher) will necessarily be smaller than the economic benefit of this ac- 
tivity to society. As a result, it is argued, the quantity of literary crea- 
tion will be insufficient to maximize welfare. Second, literary produc- 
tion, like education, should be encouraged because it has greater in- 
trinsic merit than its alternative product, perhaps because of its long- 
run neighborhood effects. 

The second of these assumptions is the more difficult to assess. It is 
in the nature of a primitive value judgment and is not amenable to an- 
alytical treatment. We can intuitively discern books which are less 
meritorious than given alternative products under any conventional 
value standard. Even if literature is an intrinsically superior product, 
it still does not follow that copyright protection is the best device for 
inducing the optimal number of books. We are compelled to return to 
the first assumption, that copyrights are necessary to close the gap be- 
tween private return and public benefit. 

As an initial step towards measuring the welfare effects of literary 
creation, we should try to distinguish the categories of books which are 
encouraged and the returns which are enhanced by copyright protec- 
tion. A convenient method of accomplishing this is to isolate the 
different kinds of risks taken in the book industry. They may be di- 
vided analytically into three categories: 

1. Those ventures which are expected to and do cover costs even in 
the absence of copyright protection. Copyrights are not necessary for 
the encouragement of these risks. Rather, copyright protection 


™ Mr. Tolkien’s authorization states that “this paperback edition, and no other, has been 
published with my consent and co-operation. Those who approve of courtesy (at least) to liv- 
ing authors will purchase it, and no other.” 
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artificially enhances the private returns on these ventures and leads to 
the distortions of monopoly pricing. We can justify the existence of 
copyrights here only if the enhancement of private returns tends to 
equate them with the public benefit from the ventures involved. 

2. Submarginal ventures which cannot cover costs despite the assis- 
tance of copyright protection. If the author and publisher correctly an- 
ticipate the returns on these ventures, they will not be undertaken re- 
gardless of the existence of copyrights. But if copyright protection ex- 
ists, average returns for literary production will be enhanced as a re- 
sult of the monopoly gains enjoyed by the successful ventures in our 
first category. This will encourage the production of some submarginal 
literature, insofar as it engenders a fallacious expectation of returns. 
Unless we are prepared to quantify the assumption that literary pro- 
duction is more meritorious than its alternative product, it would seem 
that a misallocation of resources occurs when literary creation is en- 
couraged by this fallacious expectation. 

3. Literary ventures which are able to cover costs only if copyright 
protection is available. Even if we assume that a first publisher suc- 
cessfully protects his first edition by the threat of retributive conduct, 
in the absence of copyrights he will be compelled to share his return on 
subsequent editions with competing copiers. If he cannot cover costs in 
this situation, he will not publish at all. With copyright protection, the 
risk taker will be able to take full advantage of the secondary markets. 
Through the use of rational price discrimination, what otherwise would 
have been a submarginal venture will be able to command an average 
price which covers average costs. The ventures in this category consti- 
tute the only literary production which is economically feasible solely 
because of copyright protection. The encouragement of these ventures 
will add new commodities to the market. The welfare effect of these 
products of the copyright monopoly will be a function of this increase 
in the alternatives available to consumers, discounted by the loss of 
the alternative product of the authors and publishers induced to en- 
gage in literary production. 

We may now summarize our welfare analysis of the copyright sys- 
tem. The encouragement of ventures which require discriminatory 
pricing to cover costs may be accounted on the positive side of the wel- 
fare equation, either on the ground of the intrinsic relative merit of lit- 
erany creation, or because the market is held to be an inadequate 
mechanism for equalizing private return and public benefit. On the 
other hand, copyright protection will cause scarcity pricing of those 
ventures which can cover costs even in the absence of such protection; 
this will presumably lead to the production of less than the optimal 
number of copies of each title in this category, thereby decreasing con- 
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sumer welfare. Finally, the encouragement of submarginal literary 
production due to fallacious expectation will be reckoned on the nega- 
tive side of the welfare ledger, unless we apply the intrinsic merit the- 
` sis and assume that it has no relation to consumer preferences. 

As a postscript to this analysis, we shall make a brief examination of 
some costs and frictions inherent in the copyright system. The serious _ 
legal problem of “extension of monopoly” which plagues the field of 
patents is not too important in the copyright area. The only serious 
cases in this country involving the use of copyrights as a tie-in device 
concern the motion picture industry. In Alden-Rochelle v. ASCAP,” 
the court held that a combination between the American Society of 
Composers, Authors and Publishers, the agent for most American com- 
posers of popular music, and motion picture producers was an illegal 
restraint of trade and an attempt unlawfully to extend the monopoly of 
copyrights in motion pictures and musical compositions; more 
specifically, ASCAP was declared to have achieved monopolistic domi- 
nation of the music integrated in sound films, in violation of Section 2 
of the Sherman Act.” 

The United States Supreme Court ruled in the case of United States 
v. Paramount Pictures, Inc: that the practice of “blockbooking,” i.e., 
the tie-in sale of a group of motion pictures by producers, was illegal 
since it “ ‘adds to the monopoly of a single copyrighted picture that of 
another copyrighted picture which must be taken and exhibited in 
order to secure the first.’ That enlargement of the monopoly of the 
copyright was condemned below in reliance on the principle which for- 
bids the owner of a patent to condition its use on the purchase or use 
of patented or unpatented materials.”’* 

It has also been held, in Interstate Circuit, Inc. v. United States,” 
that motion picture copyright privileges do not authorize a contract 
between theater owners and movie distributors which restricts the 
terms on which the films may be rerun in other theaters. 

Beyond these few instances, the copyright system does not seem to 
have raised many antitrust problems. Governmental expenditures for 
court and administrative costs are minor as compared with those for the 
patent system. Copyright law is relatively simple and certain and does 
not require the technical expertise needed in patent infringement actions. 
Lay ignorance concerning copyright laws will result in some wasted 
resources, and some people may prefer to forego literary activity &th- 
er than obtain written permission from copyright owners when com- 

*80 F, Supp. 900 (S.D.N.Y. 1948). 

* See also N. Witmerk and Sons v. Jensen, 80 F. Supp. 843 (D. Minn. 1948). 

#334 U.S. 131 (1948). 


7 334 U.S. at 157. 
7 306 U.S, 208 (1939). 
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pelled to do so by law. However, we may conclude that the inherent 
costs and frictions of copyright administration are too insignificant to 
have a serious effect upon our welfare analysis of the system. 


Conclusion 


In so preliminary an inquiry as this, we can do little more than try 
to find the direction in which further investigation would be useful. It 
is clear, however, that any judgment concerning the desirability of a 
copyright system will be a function of our criterion of justification for 
it. If we agree with the French revolutionaries that natural rights in 
literary property do exist,” then we would likely support a copyright 
law as a codification of preexisting rights. If we believe in the theory 
that an author is entitled to certain moral rights as an extension of his 
personality, then traditional tort law protection could satisfy our ob- 
jectives short of a copyright monopoly grant. If we are attracted by 
the analysis of the Register of Copyrights,” that society has an obliga- 
tion to support the creators of literary products, our goal could be 
achieved by other methods of reward than copyright, such as tax ex- 
emptions for royalties or payment of cash bounties for literary crea- 
tion. 

Finally, we must consider the view that copyright protection should 
be judged by its effect upon economic welfare. Here we enter an incon- 
clusive area of speculation. However, we can say that the traditional 
assumption that copyrights enhance the general welfare is at least sub- 
ject to attack on theoretical grounds; the subject certainly deserves 
more investigation and less self-righteous moral defense. 

2 The French revolutionary, Le Chapelier, defended the concept of the droit dauteur 
with the statement that “La plus sacrée, la plus personnelle de toutes les propriétés, est 
Youvrage fruit de la pensée d'un écrivain.” Quoted from “Le Moniteur Universel” in Dock, 


Etude sur le Droit d’Auteur (1963), p. 152. 
%1 Op, cit. supra, n. 9. 


DISCUSSION 


RUEBEN E. SLESINGER: Among the issues raised by Horvitz in his enlight- 
ening discussion of textbook pricing one that stands out questions whether 
publishers maximize profits. He speculates as to how much of a premium a 
publisher might charge for a best selling textbook in contrast to a less popular 
volume. But, since the usual practice for a publisher with several competitive 
books is to price them at approximately the same price, the profit-maximiza- 
tion guide is questioned. 

A further question might be asked: what is it that makes for a best selling 
textbook? Might this not be a case of monopolistic competition with a high 
degree of product acceptance (brand) associated with a given text, enhanced 
by the publisher’s advertising policy and the prestige of the author? Price 
differentials between competitive texts do not appear to be a significant de- 
terminant of purchase. 

It is appropriate to investigate the demand side of the market and examine 
why teachers select particular texts. Many adoptions are based on the prestige 
associated with given textbooks, with little more than a cursory examination 
at the time of adoption. A variation in the price of a new book becomes a 
minor consideration in the adoption decisions. Most teachers often have little 
more than a hazy knowledge about the price of books that they adopt. 

Publishers seem to price their new textbooks near that of the leaders. This 
is not to imply collusion; rather it is the application of market knowledge in 
an industry characterized by competition among small numbers. Although 
price leadership is common, there may be varying leaders as different publish- 
ers are fortunate to win a “hot” manuscript. 

As to the possibility of stimulating inroads into a market by price cutting 
for new textbooks, it is apparent that publishers do not seem anxious to stir 
up price wars. The use of paperbacks might be considered as a type of market 
discrimination, without an overt price war. Seldom do we note a publisher 
offering cut prices to move a text that is not selling; here, there might be some 
conflict between the interest of the author whose royalty payments might be 
increased through such extra sales and the publisher who is interested in the 
general stability of the industry. 

Another assumption is that publishers tend to view the demand for a partic- 
ular textbook inelastic enough so that a price cut does not significantly in- 
crease sales. A priori experience tends to bear out this assertion. The question 
of price elasticity of demand is more important in setting the original price for 
a book rather than in making later adjustments. Although the tendency has 
been to increase the list price continously throughout the life of the book 
(probably a cost-push effect), there are few examples of the listed price being 
dropped as a book passes through additional editions and initial fixed costs are 
spread. 

Horvitz’ discussion of the areas of possible conflict between authors and 
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publishers and the techniques for payment of royalties is enlightening. It 
would have been interesting to have carried this analysis-further to study the 
dissatisfaction of those authors who are unhappy with their publisher relation- 
ships. Many authors are so pleased at finding a publisher in the competitive 
academic world that they might be reluctant to voice criticisms, either as to 
sales policy or royalties. 

It would be well for both aspiring economists and those who have already 
aspired to read Mr. Morin’s paper. Economists are likened to businessmen en- 
gaging in “economic behavior” in the marketing of their writings. The statis- 
tics are generally discouraging as to writing in economics as a source of in- 
come. 

There is no doubt that the “publish or perish” guideposts of many univer- 
sities have been responsible for a great deal of the outpouring of economic 
writing, especially of the nancommercial type. Indeed, much of the motivation 
behind the proliferation of journals seems to stem from the increasing inci- 
dence of this policy. One may question how much of what is contained in 
many of these recent journals, although not written for pecuniary gain, is non- 
commercial. One beneficial effect, however, has been the opportunity given to 
less recognized economists to “break into publication” and to enhance their 
chances of having an article accepted later by a more prestige-type journal. 

A repercussion emanating from the publications pressure involves the effects 
on the “quality of teaching” as pressures that causes one to “seek publication 
for every kind and scrap of writing” increase. This is complicated, as Morin 
indicates, by the lack of selectivity on the part of administrators in judging 
what has been written. 

With reference to the author’s comments on who should be counted as an 
economist, economics is unlike many other professions: there are no “profes- 
sional examinations” that must be passed prior to acceptance as an “econo- 
mist,” 

Another area of investigation that would be revealing would involve a study 
of the degree to which a small group of economists dominates the prestige 
journals. Also, what is the concentration among this group of the better selling 
“commercial works”? There is strong suspicion that success in the “noncom- 
mercial” area enhances the chances of success in the commercial field. 

One item, not mentioned in discussing the relations between author and 
publisher, merits some mention. Perhaps the proliferation of manuscripts 
might relate to the practice of the “campus-walkers” representing the publish- 
ers and acting as “bird dogs” in unearthing manuscripts. It is not difficult to 
secure a contract for a manuscript, but this by no means assures that the work 
will be published. If the manuscript is rejected, the author now has an invest- 
ment in time, and so begins the peddling process to find another publisher. 
Possibly a more thorough analysis of potential manuscripts prior to the sign- 
ing of contracts might be helpful. 

The heart of the Hurt and Schuchman analysis may be summed up fn their 
questioning “whether unanimity on this subject [copyrights] is due to sound 
thinking or mere habit.” The authors examine possible justifications for copy- 
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right protection, and distinguish between the interests of authors and publish- 
ers. Although items other than books, articles, and the like are mentioned in 
passing, the major attention is given to the latter. 

The rationale behind the extension of copyright protection appears to be 
both a protection for and an encouragement of “mental effort,” regardless of 
its specific form. If one person writes a book, why should he be in better posi- 
tion to receive monopoly privileges than another who develops an “artistic 
design” or a computer program? If there is any justification for the use of 
copyrights, it can only be sustained on a fair and equitable basis for all types 
of mental effort. 

Copyright protection is the basic technique by means of which an individ- 
ual exerting mental effort may reap added pecuniary gain for his efforts. True, 
in the academic area publish or perish practices may stimulate authorship for 
noncommercial reasons, but these publications constitute only a small fraction 
of all the items that are subject to copyrighting. 

The best argument for the continuation and extension of copyrights appears 
to be the one which looks upon a copyright as a “temporary monopoly grant” 
by which society fulfills its obligations and rewards the owner for his con- 
tribution to general welfare. Although many “bad” things may be copy- 
righted, there also are many “bad” things that reach the market in general. 
Preferably, the market should be the guide of what is “good or bad” and not 
some congressional edict. Suggestions to encourage mental effort other than by 
copyright, such as tax relief, are inequitable; other persons, too, find their in- 
comes lumped in particular years. 

The authors go far to develop the welfare concept as a basis for the 
granting of copyright privileges; they examine the influence on the allocation 
of resources that copyrights might exert. What is overlooked, however, is that 
the subject may contribute little else than his time and his opportunity costs 
are low. 

So long as the idea of property rights continues to be basic to American 
law, the concept of a property right in mental works and their reproduction 
seems to be justified as an equitable manifestation of this philosophy. 


Rosert W., Frase: The three papers presented by the panel speakers deal 
with many separate aspects of book publishing. 

Mr. Morin’s paper is a useful description of the market for professional eco- 
nomic writing. It contains nothing to which I would take exception. If I were 
not severely limited in time and space, I should have liked to amplify his brief 
comment on the foreign market, especially for economics textbooks. 

Mr. Horvitz’ paper deals with possible conflicts of interest between publish- 
ers and authors in the pricing and advertising of college textbooks. He makes 
what appears on the surface to be a good theoretical economic case that under 
the usual percentage royalty system authors would benefit from prices and ad- 
vertising expenditures that would be uneconomic for publishers. Nevertheless, 
he finds that in their response to his questionnaire directed to authors of eco- 
nomics textbooks, these economist authors seem on the whole content to leave 
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these matters in the hands of their publishers. I believe is his respondents 
have arrived at the right conclusions. 

If he had sent a questionnaire to publishers of college rhois Mr. Hor- 
vitz would have found that his assumptions about publishing practice were not 
correct in a number of important respects. Limitations of space require me to 
cite only one example. College textbook publishers do not set the price of a 
textbook at a level which is estimated to recover all costs plus a profit on the 
sales of a single year. On the contrary, the price is generally set in terms of a 
three- to five-year period representing the prime sales life of a book, which 
generally involves several reruns as well as the original printing. As in the 
case of the Hurt paper, which I shall discuss in more detail, this is an example 
of the difficulty of applying economic theory to practical situations. Theory is 
not a useful tool unless the facts from which it starts are correct. 

The Hurt paper deals with a much broader subject: the economic 
justification of the temporary monopoly granted by the copyright law. Al- 
though the subject is copyright in general, his analysis is limited to the writing 
and publishing of material for books and periodicals. As a practicing rather 
than an academic economist and one who has spent a large part of his profes- 
sional life in the book publishing field, I confess that Mr. Hurt’s questioning 
of the basic economic justification of copyright came as something of a sur- 
prise, not to say shock. In the United States alone the sales volume (receipts of 
publishers) of the book publishing industry is now about $2 billion a year. In 
physical terms this is over 25,000 new and revised book titles a year, over 
150,000 books in print, and sales of over 1.2 billion copies—or more than six 
copies per capita, one of the highest rates of book consumption in the world. 
The annual rate of growth in sales has been on the order of 10 percent per 
annum in the entire period since World War II in both the domestic and ex- 
port markets. 

This record would seem to indicate in purely pragmatic fashion that the 
economic basis of American book publishing is sound; and it has been a mat- 
ter of faith in publishing circles that copyright was the indispensable legal and 
economic foundation of the book publishing industry. 

Recovering somewhat from my surprise, however, I must admit that the 
proper function of the academic and theoretical economist is to let no assump- 
tions go unchallenged. It was with great interest, therefore, that I examined 
Mr. Hurt’s analysis of the economic justification for copyright. 

Reduced to basic terms, Mr. Hurt’s argument comes to five conclusions, on 
each of which I would like to comment: 

1. “However, copyright seems to be an inefficient device for simply re- 
warding authors. The grant of tax relief or direct payments for literary crea- 
tion would probably be more convenient, and these alternative forms of re- 
ward are actually given today.” This statement is so sweeping and so little 
supported by argument or evidence that it is hard to take seriously, either as 
economic analysis or social prescription. Tax relief is only helpful when one has 
an income on which to pay taxes. Yet here tax relief is suggested as a substi- 
tute for a means of earning income. Direct payments for literary creation— 
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and here literary prizes are mentioned—would not only require vast increases 
in the sums now available for this purpose but would also deprive authors of 
their principal means of maintaining financial, and therefore literary, indepen- 
dence. It would take us back to the days when wealthy patrons and state sub- 
sidies could determine literary content rather than leaving content to the test 
of the market place. 

2. Copyright is not necessary to encourage literary production by authors. 
Here again reference is made to the days before copyright laws, when authors 
were dependent on patrons and state subsidies and sinecures, as proof that lit- 
erary creation can be encouraged in other ways. This fact can be admitted as 
a theoretical point, but the burden of proof is certainly on anyone who claims 
that our vast contemporary output of books of every description could be en- 
couraged and paid for in some more effective manner than our existing method 
based on copyright. 

3. The publisher in most cases does not need the protection of copyright to 
get him to perform his entrepreneurial functions of putting up capital and tak- 
ing risks, The argument for this proposition cites as historical evidence an in- 
terpretation of nineteenth century U.S. publishing history. American printers 
and publishers did bring out unauthorized editions of British books—mostly 
popular fiction—in great quantity prior to our granting British and other for- 
eign authors the right to American copyright in 1891. However, this fact does 
not support the argument that copyright protection is unnecessary to the pub- 
lisher, because the historical situation has not been fully stated. Books by 
American authors were copyrighted in that period and undoubtedly made up 
the majority of books published. In addition, “trade courtesy” substituted in 
large measure for legal copyright in the case of the British works which were 
pirated here, The pirating American publishers for many years recognized the 
rights of the first of their number to bring out a pirated edition of a particular 
British work, and ordinarily would not compete with him on that edition. It 
was only when this trade custom broke down in the 1870’s and 1880’s that the 
American pirating publishers—who had been resisting international copyright 
——joined with American authors and succeeded in persuading the Congress to 
grant copyright protection to foreign authors. 

4. In one case it is admitted that copyright probably is responsible for 
bringing certain works into existence—those on which a loss may be antici- 
pated on the original edition but a profit gained from reprints and subsequent 
rights. This statement is certainly true but the author probably did not realize 
what a large proportion of literary works this category would include. For 
many years now the American production of adult trade books taken as a 
whole—general books in hard cover in original or substantially revised edi- 
tions—has resulted in a loss made good by a small profit on the subsequent 
sale of rights, principally to book clubs and paperbacks. 

5. Based on the assumption that copyright is not necessary to the pub- 
lishing of books—except for the limited number depending on reprint and sub- 
sequent rights income—Mr. Hurt’s final conclusion is that “we can say that 
the traditional assumption that copyrights enhance the general welfare is at 
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least subject to atiack on theoretical grounds; the subject certainly deserves 
more investigation and less self-righteous moral defense.” My view of this 
statement is that the factual assumptions about the business of book pub- 
lishing are so defective that it is impossible to say whether this conclusion has 
any merit or not. Certainly he has not even made a prima facie case. The sub- 
ject is an interesting one in both theoretical and practical economics; and 
should be undertaken again with a great deal more effort spent on developing 
a sound foundation of facts on which the theoretical treatment can be based. 


Armen A. Atcutian: Mr. Morin’s remarks about the function of a text- 
book come as music to my ears. As a textbook author I shall say no more than 
second his motion. The other two papers were extremely instructive but em- 
barrassing. Horvitz made me feel like an idiot and Hurt-Schuchman made me 
feel like an antisocial monopolist. But only for a few moments. On second 
thoughts I began to have doubts. Let me then take a few minutes to suggest 
modifications or further problems to think about. These may even suggest 
some interesting teaching questions for class work. 

The royalty induced conflict between author and publisher in which authors 
should want a lower price than the publisher is a conflict that may be ame- 
liorated by different estimates between author and publisher of the elasticity of 
demand for the book, It just happens that in my case I believe my estimate of 
elasticity was much lower than the publishers, so I wanted a higher price than 
finally adopted. I argued that the book was adopted initially by an intermedi- 
ary, the instructor, who did not himself buy the book. He would be less sensi- 
tive to the price in adopting it than he would if he were to buy it. But my 
publishers persuaded me to settle for a lower price nearer those charged by the 
mest popular texts. Had I been more careful I would have insisted on the 
power to set the price, but I doubt I would have ended up with the same pub- 
lisher, for he remained adamant. I wish I knew who was right. We are indeed 
price-searchers as well as product-searchers, 

The matter of the instructor intermediary poses a difficult problem for the 
author, not only in pricing, but in writing. The author must write with one eye 
on the instructor and one cn the student. I am convinced, but very possibly 
incorrectly, that the content and style of a book could be much tougher and 
more rigorous if the student were the sole authority as to what book to use. 
Even worse is the practice of adopting a common text by majority vote. 
Shades of television programming! Fortunately we do not require a common 
text at all colleges—as is the case in some high schools—so that not every 
piece of past doctrine, erroneous and correct, has to be included. 

But returning to the royalty arrangement, all by attempts to analyze it via 
the standard cost-and-demand apparatus fell apart. The variety of dimensions 
open to selection by the author and publisher makes any cost function depen- 
dent only on the number of books completely useless. I know of no better ex- 
ample to use to justify the analysis suggested by Demsetz in the Economic 
Journal (Sept., 1964), “The Welfare and Empirical Implications of Monopo- 
listic Competition.” 
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Despite all the conflicts of interest in the royalty agreement and its appar- 
ent inefficiencies, it persists. One might think that it would pay the publisher 
to buy out the author’s royalty rights and escape that per-unit tax on each 
book sold. This is the classic tax inefficiency. But they do not buy out the au- 
thors. One explanation could be that they have different estimates of the tax 
proceeds, the author being more optimistic than the publisher, Another expla- 
nation could be that despite this inefficiency, there are other offsetting advan- 
tages. A profit-sharing arrangement which would avoid these conflicts about 
pricing and quality involves opening the books of the publisher to outsiders— 
to a greater extent than with just sales reports. 

Commission payments are a type of royalty payment. They persist in many 
businesses. The royalty system persists. I am more persuaded by such persis- 
tence in open markets where any one else is free to try some other arrange- 
ments as prima facie evidence of the overall private efficiency of royalties de- 
spite all our incomplete analysis to the contrary. But just more persuaded, not 
completely convinced. 

Incidentally it is not true, as suggested by Horvitz, that authors are less 
able or willing to bear the risks of large losses. The income sacrificed while 
writing a book is large. 

Some of Mr. Horvitz’ survey results surprised me. I do not believe that only 
two-thirds of the authors thought the publisher advertised enough. Not really. 
They must have not been thinking of salesman efforts and many other devices 
the publisher can use to get the book read more thoroughly. The authors may 
have meant that the publishers advertised as much as they thought it was sen- 
sible for the publishers to have advertised, not how much the authors thought 
it was in their interests. I know of no limit to the amount of advertising that I 
would find beneficial to me, at someone else’s expense. 

One feature that Horvitz has written about elsewhere (A.Z.R., 1965) de- 
serves some attention here: the ogre of used books—that phenomenon which 
cuts publishers’ sales and royalties in half. Remarkably little seems to be 
known about used book sales of paperbacks relative to hardbound books. If it 
is true that paperbacks have a very small used book sales potential, we may 
have a way of defeating used book encroachment on royalties. 

The Schuchman-Hurt analysis should help dispell ideas that seem prevalent 
that a copyright is something different from a patent. Furthermore, I am sure 
that most publishers are so used to operating with a copyright monopoly that 
they will think Hurt’s analysis strikes at the foundations of the publishing 
business. Not at the foundation; just at the present selling methods. 


THE ECONOMICS OF BROADCASTING 
AND ADVERTISING 


THE ECONOMICS OF BROADCASTING AND 
GOVERNMENT POLICY 


By R. H. Coase 
University of Chicago 


The broadcasting industry, with its various methods of finance, its 
intricate organization and its close, and peculiar, relations with the 
government offers a rich field for study by the economist. But I will 
not dwell on those aspects of the industry which would mainly be of 
interest to students of industrial organization. I wish to consider a 
more general question. I want to examine the part the economics of 
broadcasting has played in the formulation of government policy and 
to consider what conclusions we should draw from this in making our 
own policy recommendations and in the conduct of our researches. 

We must first note that economic factors are taken into account in a 
world in which ignorance, prejudice, and mental confusion, encouraged 
rather than dispelled by the political organization, exert a strong 
influence on policy making. I will illustrate this by a quotation from 
the Canadian Royal Commission on Broadcasting of 1957 (the Fowler 
Commission). The Commission was discussing the proposal to finance 
the broadcasting service by means of an annual license fee for set-own- 
ers. This is what they said: 


This certainly seems a logical way for a group of people to make a joint purchase of a 
service they want. It is not strictly equitable as presumably a flat fee would be charged 
and all licencees would not make the same use of the service; but it seems much more 
equitable than the ear-marking cf a particular tax paid both by those with radio and tele- 
vision sets and by those who hope never to have one in the house. The yield from the 
licence fee is reasonably predictable and the support required or desired to be given can 
rig be adjusted upwards or downwards, by changing the amount of the individual licence 
ee. 


But the Commission concluded: 


The flaw in this approach to the problem is that virtually nobody favours it, and many 
people feel quite strongly in their opposition. The arguments against it range from the in- 
efficiency and excessive cost of collection, through the likelihood of evasion and difficulty 
of enforcement, to the simple claim that a licence fee is a nuisance tax and generally un- 
popular. 

Thus we see that a method of finance which was considered “logical,” 
“more equitable” than the alternatives, which could be “easily ad- 
justed” to meet the changing requirements of the service was politi- 
cally impossible because it would be “generally unpopular.”? The 


*See the Report of the Royal Commission on Broadcasting (1957), pp. 274-75. 
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main reason for this unpopularity, heightened in Canada, as always, 
by describing the hardship a license fee would impose on the old-age 
pensioner, is an objection to paying for anything. This is, of course, 
bad economics. It is our duty to point this out, but at the same time we 
can hardly ignore, in deciding whether or not to advocate particular 
government policies, the extent to which political considerations will 
prevent the execution of those policies in a manner which is economi- 
cally efficient. In Britain the BBC is financed by the proceeds of a li- 
cense fee, but the BBC has not usually been allowed by the Treasury 
to receive the total proceeds, while the level of the fee has not always 
been as high as officials of the BBC desired. If the withholding of part 
of the license fee and the reluctance to raise it were due to political 
considerations unconnected with the needs of the service and if most 
licensees would have been willing to pay a higher fee to secure the ad- 
ditional service that this could have made possible, a reason for the in- 
troduction of commercial television is provided which would have been 
absent if one assumed that the license fee was fixed at an “optimum” 
level, however that may be defined. 

Of course we may hope that, over time, the influence of the econom- 
ics profession will be such as to make it more difficult to gain political 
advantage by the propagation of bad economics. But there are other 
features of the system which I think we must regard as permanent. 
The first is that the businessmen in the broadcasting industry will try 
to make as much money as possible. I know that there are some econo- 
mists who would argue that businessmen merely seek a reasonable re- 
turn on their capital. But consider the facts. We know from recent 
figures that the profits of television stations in the first fifty TV mar- 
kets represented, on an average, 36 percent of gross revenue and that 
the rate of return on capital for some stations was 200 or 300 percent 
per annum (after taxes). One wonders what an unreasonable rate of 
return would be. I personally believe that the only reason the rate is 
not 500 percent per annum (after taxes) is that the businessmen have 
not yet discovered how to achieve this. If one reads the trade press 
about changes in programming, it is apparent that the aim is almost 
invariably to gain audience (which facilitates the sale of time) and 
that the adjustments in rates which occur are designed to increase the 
receipts of the stations. I do not wish to moralize. As has been said, a 
man is seldom more innocently employed than when he is making 
money. 

So much for the first permanent feature. The second is that we can- 
not expect a regulatory commission to act in the public interest, partic- 
ularly if we have regard to its actions over the long period. I am not 
primarily thinking of the fact that commissions in the United States 
tend to be responsive to the wishes of Congress or committees of Con- 
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gress or that, appointed and reappointed by the executive, their views 
are liable to be in tune with those who have political power. What I 
have in mind is a feature which, with the best will in the world, it 
seems to me very difficult to eliminate. However fluid an organization 
may be in its beginning, it must inevitably adopt certain policies and 
organizational forms which condition its thinking and limit the range 
of its policies. Within limits, the regulatory commission may search for 
what is in the public interest, but it is not likely to find acceptable any 
solutions which imply fundamental changes in its settled policies. The 
observation that a regulatory commission tends to be captured by the 
industry it regulates is I think a reflection of this, rather than, in gen- 
eral, the result of sinister influences. It is difficult to operate closely 
with an industry without coming to look at its problems in industry 
terms. The result is that the commission, although thinking of itself as 
apart from and with different aims from the industry, will nonethe- 
less be incapable of conceiving of or bringing about any radical 
changes in industry practices or structure. In fact, the regulation of 
the broadcasting industry by the Federal Communications Commission 
resembles a professional wrestling match. The grunts and groans re- 
sound through the land, but no permanent injury seems to result. 

It is of course wholly proper that public discussion of broadcasting 
policy should have centered on programming, since public policy must 
be appraised by considering its effects on the programs. But the discus- 
sion, particularly in Britain but also in the United States, has taken on 
a somewhat peculiar character and has tended to confuse rather than 
clarify the basic issues. Perhaps the best example is to be found in the 
Pilkington Report of 1962. 

The report examines the question of whether it is desirable “to give 
the public what it wants.” It states that at first sight this aim seems to 
be “unexceptionable” but adds that, “when applied to broadcasting it 
is difficult to analyse.” The reason is that not everyone wants the same 
things. It is somewhat surprising that the Committee should have 
thought this peculiar to broadcasting. Had they realized that this was 
a general problem that every economic system has to solve in dealing 
with every product or service and that, in most Western countries, it is 
solved with the aid of a pricing system, I think the Committee would 
have been led to a more useful discussion of the question. I would not 
wish to imply that we fully understand the logic of a pricing system or 
that special institutional arrangements are not necessary for its tolera- 
ble performance. But an understanding of the pricing system does lay 
bare the nature of the problem. As it is, what follows in the report is a 
discussion of an economic problem without benefit of economics, 

I can give you the flavor of the argument by quoting some passages, 
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the character of which will not be altogether unfamiliar to those of you 
who know only the American literature: 


No one can say he is giving the public what it wants, unless the public knows the 
whole range of possibilities which television can offer and, from this range, chooses what 
it wants to see. For a choice is only free if the field of choice is not unnecessarily re- 
stricted. The subject matter of television is to be found in the whole scope and variety of 
human awareness and experience. If viewers—the public—are thought of as “the mass 
audience,” or “the majority,” they will be offered only the average of common experience 
and awareness; the “ordinary”; the commonplace—for what all know and do is, by 
definition, commonplace. They will be kept unaware of what lies beyond the average of 
experience; their field of choice will be limited. In time they may come to like only what 
they know. But it will always be true that, had they been offered a wider range from 
which to choose, they might and often would have chosen otherwise, and with greater 
enjoyment ,... “[T]o give the public what it wants” is a misleading phrase: misleading 
because as commonly used it has the appearance of an appeal to democratic principle 
but the appearance is deceptive. It is in fact patronising and arrogant, in that it claims 
to know what the public is, but defines it as no more than the mass audience; and in 
that it claims to know what it wants, but limits its choice to the average of experience. 
In this sense we reject it utterly. If there is a sense in which it should be used, it is this: 
what the public wants and what it has the right to get is the freedom to choose from 
the widest possible range of programme matter. Anything less than that is deprivation. ... 


It is I think apparent that these passages, full of sound and fury, do 
not give us any criteria by which to decide whether any particular pro- 
gram should be transmitted. It is easy to talk about “the widest possi- 
ble range of programme matter” but there is surely some point at 
which, as more and more resources are devoted to increasing the sup- 
ply of programs, the gain from additional broadcast programs is of less 
value than the loss in output elsewhere. And if the resources devoted to 
broadcasting are limited in this way, it follows that the provision of 
programs which are liked by one group will have deprived some other 
group of programs that they would have liked. According to what prin- 
ciples is it to be decided which demands are to be satisfied? The Com- 
mittee never tells us this. But later they tell us how this problem should 


be solved. I will quote another passage: 

The broadcasting authorities have certainly a duty to keep sensitively aware of the 
public’s tastes and attitudes as they now are and in all their variety; and to care about 
them. But if they do more than that, this is not to give the public “what someone thinks is 
good for it.” It is to respect the public’s right to choose from the widest possible range 
of subject matter and so to enlarge worthwhile experience, 

Up to now we have heard of respect for the public’s right to choose 
and of need for the widest possible choice. It is at this point that the 
trap closes. They continue: 


Because, in principle, the possible range of subject matter is inexhaustible, all of it 
can never be presented, nor can the public know what the range is. So, the broadcaster 
must explore it, and choose from it first. This might be called “giving a lead”: but it is 
not the lead of the autocratic or arrogant. It is the proper exercise of responsibility by 
public authorities duly constituted as trustees for the public interest. 


Thus the committee avoids the question of how it should be decided 


which programs to transmit and for the phrase “what the public 
wants,” they substitute another and better, “what the public authority 
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wants.” What the public authority should want, how it would get the 
information which would enable it to do what it should, and how in 
practice it would be likely to act are questions which all disappear in a 
cloud of pious platitudes.” 

In the United States it is improbable that many would seriously sug- 
gest that a public authority such as the Federal Communications Com- 
mission should be given the power to determine in detail what pro- 
grams should be broadcast, and while sentiments similar to those 
found in the Pilkington Report will no doubt continue to be expressed 
in the United States, there is no likelihood that they will lead to the 
establishment of a broadcasting system operated by some organ of the 
government (leaving aside the question of whether this would be held 
constitutional by the Supreme Court). The broadcasting system in the 
United States is likely to continue as a decentralized system, operated 
in the main by private enterprise. What programs will be broadcast 
will therefore be determined by the economics of the industry, Put 
shortly, the programs that will be broadcast will be those that it is 
most profitable to broadcast. I would not wish to argue that all the 
businessmen consider is money. A television station operator earning 
200 percent per annum (after taxes), if he had been grasping and less 
aware of the finer things, might no doubt have earned 210 percent per 
annum. I do not doubt that some programs will be broadcast which re- 
duce the profits of the station, but I am quite certain that the broad 
pattern of programming will be determined by profitability. My view 
is that we should not bewail the fact that businessmen maximize 
profits. We should accept it and use it. The task which faces us (and 
the task of good government policy) is to devise institutional arrange- 
ments which will lead the businessman, as it were by an invisible hand, 
to do what is desirable (by making it profitable for him to do so). 

I would emphasize that belief in the invisible hand does not imply 
that the government has no part to play in the economic system. Quite 
the contrary. If it is in general true that men, following their own self- 
interest, act in a way that is of benefit to society, it is, to quote Edwin 
Cannan, “because human institutions are arranged so as to compel 
self-interest to work in directions in which it will be beneficient.”*® Our 
task as economists is to help in the devising and improving of those in- 
stitutions. In doing this, we should not ignore the noble side of human 
nature when this can be brought into play. But we should never forget 
the words of Alfred Marshall to which Robertson has drawn our atten- 
tion: “progress chiefly depends on the extent to which the strongest 

7 These quotations will be found in the Report of the Committee on Broadcasting, 1960 


(Cmnd. 1753, June, 1962), pp. 16-18. 
*See the Econ. Rev., July, 1913, p. 333. 
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and not merely the Aighest forces of human nature can be utilized for 
the increase of social good.’* 

I think we should ponder these words of Cannan and Marshall when 
we contemplate the institutional framework within which the broad- 
casting industry operates in the United States. It is obviously incredi- 
bly bad. But how should it be improved? The allocation of the major 
resource used in the industry, the radio frequency spectrum, is carried 
out by a method which is inefficient, inequitable, and inflexible. I have 
explained my grounds for holding this view on other occasions and 
there is no need for me to spend much time going over them now, par- 
ticularly as there is really no dispute about the correctness of my posi- 
tion. If I may quote Dr. Goldin when he was with the FCC, but giving, 
I need hardly say, his personal views, the present procedure for choos- 
ing among competing applicants for the radio frequency spectrum is 
“ritualistic, formalistic, wasteful and inefficient.” I have proposed 
that radio frequencies should be disposed of to the highest bidder be- 
cause it would avoid the costs of the present procedure, would tend to 
allocate these frequencies to those who could use them most efficiently, 
would prevent the unjustifiable enrichment of those (commonly 
wealthy) private individuals who obtain these grants from the FCC, 
and would facilitate changes in the use of radio frequencies when this 
seemed to be called for. 

I would not argue that there should be no government regulation of 
the broadcasting industry. But such regulation is not inconsistent with 
use of the pricing system. There is no industry which is not in some 
way regulated. What is extraordinary if we contemplate the allocation 
of the radio frequency spectrum is that it makes no use at all of the 
pricing system. Of course there would be difficulties in introducing a 
pricing scheme. Dr. Goldin has said that “after the initial shock of ra- 
tionally considering the use of the pricing mechanism in frequency al- 
locations, the virtually unanimous view of communications specialists” 
would be that these practical difficulties were too great and he adds 
that until I, or a friendly ally, make a study of how such a sys- 
tem would actually operate, my suggestion will not get into “the 
mainstream.” I think that this is right. The FCC is rather like a 
whale stranded on the seashore, waiting while the loca] inhabitants, 
ignorant of whale anatomy, try to show it the direction in which it 
should swim. If we are to get sensible government policy in this area, 
it will, I am afraid, have to come from the work of economists outside 
the government service (and, for that matter, outside the industry). 

* See A. C. Pigou, ed., Memorials of Alfred Marshall, p. 310. 


a Land Econ., May, 1965, p. 168. 
© Ibid. 
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The position is the same if we think of another fundamental ques- 
tion: the finance of the industry. With commercial broadcasting, the 
person who pays for the broadcast of a program is the advertiser. It 
follows that the programs broadcast are those which maximize the 
profits to be derived from advertising. The market for broadcast pro- 
grams is one from which the consumer is barred: what he would pay 
plays no part in the determination of programs. The result is that some 
sectors of the public feel that they are not being catered for. The FCC 
is uneasily aware that all is not well. And so it has exhorted the busi- 
nessmen to act in the public interest and, incidentally, against their 
own. It seems clear that in this case the highest motive was not the 
strongest. 

The obvious way of dealing with this problem is to introduce some 
form of pay-television. If this were done, consumers who were willing 
to pay more for resources used in the broadcasting industry than were 
the advertisers could secure the kind of programs they wanted. This 
proposal has been strongly opposed by the broadcasting industry. This 
opposition comes, as Dr. Frank Stanton of CBS has told us, not be- 
cause the industry has any “economic axe to grind,” but because it 
would not be in the best interests of the public.’ It is I think a univer- 
sal rule that businessmen never act from higher motives than when 
they are engaged in restricting potential competition. Of course, the 
opposition has been successful. Proposals for pay-television were first 
made in the late 1940’s, but in spite of determined attempts to secure 
the approval of the Federal Communications Commission, all that has 
been granted is authorization for experimental pay-television services 
operating under restrictive conditions which make it impossible for 
pay-television to realize its potentialities. So far only one such service 
has been started, that in Hartford, Connecticut. I do not know what 
the future will be. But there are no signs that the Federal Communica- 
tions Commission intends to change its policy of support for the com- 
mercial broadcasting system. 

What should be done? The task of charting a sensible future for the 
broadcasting industry is not one which can be left to the industry, 
which has its own interests to protect. It cannot be left to the Federal 
Communications Commission, which cannot conceive of any future 
which is not essentially a repetition of the past. Who, therefore, is to 
perform this task? I suggest that it has to be assumed by academic 
economists. You may recall what Adam Smith said about university 
education: “The parts of education which are commonly taught in uni- 
versities, it may, perhaps, be said are not very well taught. But had 
it not been for those institutions, they would not have been com- 


*CBS Statement on Pay-Television by Dr, Frank Stanton, President of Columbia 
Broadcasting System, May 19, 1955. 
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monly taught at all; and both the individual and the public would have 
suffered a good deal from the want of those important parts of 
education.”* The position seems to me similar in the present case. I 
would not argue that academic economists are technically the best 
qualified to investigate what government policy should be towards the 
broadcasting industry. But unless they do it, no one else will. 


8 Adam Smith, Wealth of Nations (Modern Library edition), p. 721. 


THE QUEST FOR QUANTITY AND DIVERSITY 
IN TELEVISION PROGRAMMING 


By Davin M. BLANK 
Columbia Broadcasting System 


From its birth, commercial television has been subject to a wide va- 
riety of demands relating to performance. It has been able to satisfy 
many of them. But two demands have created what has become a 
perennial source of tension because they propose somewhat conflicting 
objectives. One demand has been for “more significant and more diver- 
sified” programming, The second has simply been for the availability 
of more “choice” within the existing framework of program offerings. 

Generally, the first demand has been based on the view that an 
insufficient fraction of television programming has been of high quality 
or of high purpose, or conversely that too large a fraction has been of 
mediocre caliber aiming at the lowest common denominator among the 
public in order to yield the largest size of audience, Put another way, 
too little television time has been devoted to serious drama, serious 
music, ballet, art, etc., and too much to light entertainment that simply 
amuses or entertains—but does not edify or challenge or uplift. These 
criticisms, for shorthand purposes, have often been summed up as 
charging a lack of diversity in television programming. 

The conventional answer to this criticism has been that the public 
chooses its programs freely and that broadcasters simply respond to 
consumer choice; that is, the public gets the kind of programming it 
desires. But to this answer, three kinds of response have been made. 

First, and at the most naive level, has been the claim that television 
programming has simply not met the desires of the bulk of the Ameri- 
can public; in other words, that the broadcasters have simply misun- 
derstood consumer demands. 

A second response is the assertion that while commercial television ` 
programming may satisfy a majority of the public, a Jarge minority of 
the American public is vastly dissatisfied. 

A third and more sophisticated level of criticism argues that, while a 
majority of the public may be satisfied with television fare, they are 
not really very satisfied. In fact, the peculiarities of this particular 
market, it has been argued, are such that competition leads not to opti- 
mum response to consumer desires but rather to the acceptance by the 
consumer of a kind of second best. As a consequence, so the argument 
goes, only a small minority of television viewers are really getting 
what they most want. 
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Nearly all of this discussion has been conducted on a theoretical 
level and, I must in all honesty add, on a largely introspective basis. 
Theory and introspection have their proper place in economic analysis 
but at some point they must be tested by the actual reactions of the 
marketplace. There has always been an enormous quantity of data on 
consumer reactions in this market in the form of survey (or “ratings’’) 
information but some of the critics have not been willing to accept this 
information as authoritative, for various reasons. I shall refer to some 
of these data later. However, in the last several years, a substantial 
volume of actual market experience has accumulated, sufficient volume 
to shed new and, I think, persuasive light on this whole question. To 
my knowledge, none of the critics of commercial television program- 
ming have referred to these new data. The purpose of this paper is not 
to engage simply in further debate on the quality or purpose of televi- 
sion programming but rather to bring the evidence of the marketplace 
to bear on this question. Presumably economists, if not others, will pay 
heed to it. 

The first criticism—that broadcasters have been completely mistak- 
en in their view of what the public wants—is basically the same as one 
that Tibor Scitovsky made at a session of these meetings in 1961 about 
the current functioning of free markets. At that time he argued that 
there is an inherent bias in the workings of the competitive market 
process against so-called “minority” needs and tastes and that, in fact, 
the increasing importance of scale economies has resulted in “a ten- 
dency of producers in an increasing number of fields to play safe and 
not to risk imaginative innovations in the new products, services and 
publications they put on the market. . . .”* Indeed, Scitovsky indicated 
that, at worst, this tendency “can lead to a serious misreading of the 
public taste and the imposition of a mythical majority taste that in 
fact few people have.’ He gave as a prime example of such an occur- 
rence the auto industry’s presumed error in traditionally diagnosing 
the public as having a yearning for larger and more powerful cars, a 
view discovered to be erroneous only through the miraculous interven- 
tion of foreign competition! 

In fact, of course, as we know from the experience of the past four 
years, Professor Scitovsky’s view of the public’s desires, colored no 
doubt by his own attitude toward size and power of cars, has proved to 
be largely erroneous, and any preference by the public for small cars 
has proved to be mostly a passing fancy—a view advanced by William 
Baumol at the same 1961 meeting. 

There is overwhelming evidence that the view that television com- 


t Tibor Scitovsky, “On the Principle of Consumers’ Sovereignty,” A.Z.R., May, 1962, 
p. 266. 
3 Ibid., p. 267. 
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pletely mistakes its audience is also fallacious. Of all the entertainment 
and informational media today, television has the broadest appeal to 
the largest number of people. About 93 percent of the families in the 
U.S. own television sets. The average television family watches televi- 
sion for five hours or more per day, and has for roughly a decade. 
About 60 percent of all television sets are in use during peak evening 
hours. There is not more than a 10 percent variation from the national 
average when families are classified by income or education of head of 
household and when one measures the amount of viewing by each such 
class. Similarly, the distribution of the nighttime television audience, 
in terms of age and sex, is not substantially different from the distribu- 
tion of the population residing in television homes.® 

If these data suggest mass disenchantment with the offerings of the 
television medium, I hesitate to envisage the amount of viewing that 
would occur if broadcasters were better able to meet consumer de- 
mands! 

The second and third criticisms of television programming are based 
on the view that, because of the peculiarities of the television market, 
numbers of consumers are seriously dissatisfied with the product 
offered them. Presumably this dissatisfaction must apply to large num- 
bers of people and must involve substantial amounts of dissatisfaction, 
for no one expects any industry to satisfy every whim of every con- 
sumer. And presumably the burdens imposed by the unique relation- 
ship between time and television programming are not part of this 
complaint. By this I mean that in television, unlike nearly all other en- 
tertainment and informative media, a viewer has to be ready to view a 
program when it is broadcast, not when it might be convenient for the 
viewer. If one is a viewer who prefers minority fare, he has to be will- 
ing to rearrange his life to take advantage of those programs prepared 
for him, or else he will simply be unable to enjoy programming of the 
kind he would normally enjoy in other media. 

One aspect, as I have indicated, suggests that the television market 
mechanism leaves largely unsatisfied a major segment (albeit a minor- 
ity) of viewers. Among those holding this view must be included Pro- 
fessor Scitovsky and some members of the Federal Communications 
Commission, Also included, at the margin, perhaps should be Peter 
Wiles who in a recent article in the Economic Journal* outlined a model 
of the American television industry in which he assumed that 10 per- 
cent of the audience currently watching mass entertainment really 
prefers programs with more intellectual content. This 10 percent, he 
felt, is richer and willing to pay much higher prices for its more special- 
ized programming than the rest of the public. 


* These data are based upon information provided by the A. C. Nielsen Co. 
‘Peter J. D. Wiles, “Pilkington and the Theory of Value,” Econ. J., June, 1963. 
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The other aspect hypothesises that most people are somewhat dissa- 
tisfied; that is, they are not normally able to view programs they 
would prefer but accept typical television programming as simply 
better than nothing. A vocal supporter of this view is Jerome 
Rothenberg.’ Apparently Peter Steiner developed a similar model for 
radio broadcasting over a decade ago. Rothenberg suggests that the 
following is “a-not implausible characterization” of viewers’ prefer- 
ences: “, .. the first and other high choices of most people represent 
rather special . . . types of programs. ... Each group that agrees on its 
high choices will probably be small, and the high choices of any one 
such group will probably be ranked rather low by most other groups. 
The only types of programs which will be ranked in middling positions 
by most groups will be relatively undifferentiated types: neither espe- 
cially interesting nor uninteresting; non-controversial; . . . a lowest 
common denominator. Yet ... these latter types of programs can out- 
draw the high choices of any group, and by substantial numbers.’” To 
this structure of viewers’ preferences, Rothenberg joins the probability 
of there being only a few television stations in any area and of the fact 
that the financing of television programs is done by advertisers, who 
seek mass audiences, rather than by viewers. He concludes that 
“nothing whatever in the foregoing guarantees . . . [that] the result 
[will be] programming for majority taste.” 

Large amounts of evidence on the actual preferences of the public 
can be derived from the pay-television experiments of recent years. 
Pay-television, it will be noted, has been developed and promoted on 
the ground that it can provide the “diversified” fare that audiences 
have been presumed to be missing in commercial television. As you 
may know, there have been three major tests of pay-television in the 
recent past. One was sponsored by International Telemeter, a sub- 
sidiary of Paramount Pictures, in a suburb of Toronto. A second is 
sponsored by RKO-General, based upon equipment developed by Ze- 
nith, in Hartford. A third was sponsored in Los Angeles and San Fran- 
cisco by a new corporation—STV—specifically set up for the purpose 


© Jerome Rothenberg, “Consumer Sovereignty and the Economics of Television Program- 
ming,” Studies in Public Communication, Autumn, 1962. 

ê Peter O. Steiner, “Program Patterns and Preferences and the Workability of Competi- 
tion in Radio Broadcasting,” Q.J.E., May, 1952. 

"Rothenberg, op. cit., pp. 48, 49. 

2 Rothenberg Jeans heavily on the assumption that there is an immutable Jaw of adver- 
tising which indicates that “repetition of ad exposure bears disproportionate sales pay- 
offs... .” He deduces from this law that advertisers will prefer to concentrate their 
commercials in as few programs as possible in order to maximize “the size of the con~ 
tinuing audience over the series of programs.” In fact, there is no such Jaw. And most 
advertisers in television today are scheduling their commercials in order to achieve as 
much reach as possible rather than as much repetition. 

° Ibid., p. 47. 

In earlier years, there was a fourth test—in Bartlesville, Oklahoma—that was some- 
what more limited in scope than the more recent tests. In even earlier years, there were 
several experiments of very short duration in Chicago and Palm Springs. 
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of entering the pay-television business. The first and third of these op- 
erations involved distribution of programs to subscribers by cable. The 
second involved the use of a television station to broadcast pay-televi- 
sion programs over the air to subscribers, The first and third of the 
systems are not now in operation. The Hartford system is continuing 
to operate. 

The pay-television operations have provided a wide array of pro- 
gram fare for their subscribers. These include newer motion pictures, 
special entertainment productions (including Broadway and Off- 
Broadway plays, opera and ballet, concerts and recitals, variety, night 
club and cabaret acts), educational features, and sporting events not 
broadcast on commercial television.** If there were vast dissatisfaction 
with commercial television, one would perhaps expect one or more of 
these pay-television operations to have produced evidence of substan- 
tial consumer demand. Or, to put it another way, one might expect 
sufficient numbers of people to have subscribed and to have paid 
sufficient sums to make it evident that pay-television was viable. In 
fact, however, all the available evidence indicates that not one of the 
systems has been able to combine a sufficiently high proportion of sub- 
scribers with a sufficiently high level of per-subscriber weekly pay- 
ments to make the thought of direct entrance into pay-television very 
attractive to entrepreneurs. In the Toronto area, when almost half of 
the families of the wired area were subscribers to the pay-television 
system, weekly revenues averaged much less than a dollar a week.” At 
this level of saturation, such revenues are, in my view, clearly 
insufficient to support a viable wired pay-television system.** 

Several years later, when the weekly minimum was substantially 

“In Hartford, 599 programs were shown during the first two years of operation. Of 
these 432 were feature films (including 18 foreign-language films), 79 were live sports 
events, 35 were specially produced entertainment features, and 53 were educational 
features. (Joint Comments of Zenith Radio Corporation and Teco, Inc. in support of 
Petition for Nation-wide Authorization of Subscription Television, Before the Federal 
Communications Commission, Docket 11,279, Mar. 10, 1965, pp. 73-82.) In Los Angeles, 
from July 17 to September 22, 21 percent of all programs shown were feature films 
(including foreign-language film), 15 percent were baseball games, 19 percent were 
specials, 33 percent were educational\programs, 6 percent were children’s programs, and 
6 percent were sports films. In San Francisco, from August 14 to October 20, 29 percent 
of all programs shown were feature film (including foreign-language film), 10 percent 
were baseball games, 18 percent were specials, 34 percent were educational programs, 4 
percent were children’s programs, and 5 percent were sports films. (“Study of Con- 
sumer Response to Pay TV,” Oxtoby-Smith, Inc., Aug. 9, 1965, pp. 25-26.) 

u “Study of Consumer Response to Pay TV,” p. 20. All of the data on average per- 
family revenues in Toronto, Los Angeles, and San Francisco were gathered by sample 
surveys. 

13 The major cost elements in a wired pay-television system are the distribution cable, 
the drops to individual homes, the program selector units, programming and administra- 
tion. Broadcast pay-television omits the first two cost elements but substitutes the costs 
of operating a station. For wired systems, subscriber saturation in a given area is inversely 
related to per-family costs, because of the importance of the distribution cable in the 


total cost picture. Per-family costs in a broadcast pay-television system are less seriously 
affected by variations in saturation. 
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raised, saturation of the wired area dropped to less than 15 percent 
and per-family revenues rose to only a little over a dollar per week. 
This again is insufficient, in my view, to support a wired system. 

In Los Angeles, during the period when the pay-television system 
was in operation, saturation in the wired area averaged a little less 
than one-third and per-family weekly revenues a little more than a 
dollar.** In San Francisco, during the same period, saturation averaged 
about 20 percent and per-family weekly revenues, a little more than a 
dollar. This combination of saturation and revenue augured poorly for 
the pay-television operation, before the California vote that, perhaps 
temporarily, outlawed pay-television in that state. 

In Hartford, per-family weekly revenues approach two dollars, but 
only with a minute fraction of the Hartford area subscribing (Jess than 
4 percent), Whether Hartford could hold to this level of per-family 
revenues as it expanded its saturation is highly questionable, and an 
operation at this level is so marginal as to be of little competitive con- 
sequence in the broadcasting industry and affords little indication of 
consumer dissatisfaction with free television programming. 

At any rate, the evidence from these three enterprises does not sup- 
port the view that there are substantial profits to be earned by firms 
catering to the alleged desire by the public for diversified program 
fare. This is a major reason why the rush of entrepreneurs of several 
years ago to invest in pay-television systems has now largely vanished. 

But, it may be suggested, it is unfair to compare the public’s re- 
sponse to free program fare with its response to programs for which it 
has to pay. Perhaps if both types of programs were made available at 
equal prices, the public’s desire for diversity would become more ap- 
parent. Pay-television provides evidence on this score as well. The sub- 
scribers to each of the pay-television systems were a selected group, 
indeed a self-selected group. They include, one would imagine, the 
bulk of those who felt the need of additional types of program fare not 
now provided by commercial television. They certainly consist of fami- 
lies above average in income; thus 58 percent of the Hartford subscri- 
bers, 62 percent of the Los Angeles subscribers, and 83 percent of San 
Francisco subscribers had family incomes of $7,000 or more, as 
against only two-fifths for the U.S. as a whole.*® These subscribers 
have been offered, it will be remembered, a vast array of programs, 
ranging all the way, for example, from “Lolita” to programs entitled, 
“Meet Your Federal Government” and “Artisans of Florence,” all the 
way from New York Rangers hockey games to “Tchin Tchin” and an 


4 «Study of Consumer Response to Pay TV,” p. 20. 

* Joint Comments of Zenith and Teco ..., pp. 31, 84. 

* Joint Comments of Zenith and Teco ..., p. 21; “Study of Consumer Response to 
Pay TV,” p. 22. 
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evening with Joan Sutherland.” What did these viewers choose to 
watch out of this array of programs?** In Hartford, the highest-rated 
program in the first two years of operation was that important cultural 
event: the Liston-Clay prizefight. No less than 83 percent of all sub- 
scribers viewed this stirring program. 

The next to the lowest rated program, out of the 599 separate pro- 
grams offered, you will be interested to learn, was entitled, “You and 
the Economy,” in which several professors of economics from neigh- 
baring institutions participated. This program was able to induce liter- 
ally only one subscriber out of 4,717 to watch its performance!]*® 

More seriously, the average cumulative rating per feature for mo- 
tion pictures shown in Hartford was 20; that is, an average of 20 per- 
cent of total subscribers watched each film shown. The average rating 
of athletic events was almost 10. The average rating of specials (plays, 
opera and ballet, concerts, etc.) was 8.7. The average rating of educa- 
tional features was less than 1. In Los Angeles the average rating of 
baseball games was 12;° in San Francisco, 13. The average rating of 
U.S. movies was 11 in Los Angeles; 6 in San Francisco. The average 
rating of specials in Los Angeles was 3; in San Francisco, 2. The aver- 
age rating of educational programs was 1 in Los Angeles, and 1 in San 
Francisco. 

In terms of total expenditures by subscribers, 84 percent of all reve- 
nues in Hartford were derived from motion pictures.” Another 11 per- 
cent came from sports. Less than 5 percent came from specials and 
educational features. In Los Angeles, all films accounted for 39 percent 
of all revenues and sports for an additional 44 percent. Only 18 percent 
was received from specials and educational features.” In San Francis- 
co, the figures were quite similar. 

In other words, at fairly comparable prices for all offerings, 80 to 90 
percent or more of all subscribers’ expenditures was directed to motion 
pictures and sports.” Surely this is not the picture of an audience 
yearning for diversified fare! Indeed, if there is an unsatisfied minori- 


“Joint Comments of Zenith and Teco ..., pp. 73-82. 

* The prices charged for programs did not vary very much among program types. Thus 
charges for lectures and educational programs averaged $.71 per program during the 
second year of the Hartford operation, charges for feature films averaged $1.03, and 
average charges for the remainder of the program types ranged between $1.37 and $1.62. 
(Joint Comments of Zenith and Teco... , p. 19.) 

*The lowest rated program was entitled, “Presidential Leadership,” and had no 
viewers at all. 

“Study of Consumer Response to Pay TV,” p. 25. Baseball was the only live sport 
offered in Los Angeles and San Francisco. 

™ Joint Comments of Zenith and Teco... , p. 19. 

“Consumer Response to Pay TV,” p. 25, 

Tn Los Angeles and San Francisco, more than half of all programs offered were 
specials and educational features; less than half were films and sports. In Hartford about 
15 percent were specials and educational features; the remainder, movies and sports. 
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ty, these data suggest it has been a minority demanding more motion 
pictures and sports rather than more serious drama and exciting chess 
games. 

The second demand on commercial television to which I referred 
earlier has been for additional stations or, to put it another way, for 
additional signals in many communities which were served by fewer 
than three stations and therefore were unable to receive full three-net- 
work service. Without detailing the history of this area of conflict, I 
can summarize by saying that there have been two separate problems. 
In some larger markets, where three or more stations could be support- 
ed, the FCC allocations did not or could not provide for three or more 
equally competitive facilities. In smaller markets, three or more sta- 
tions have never been able to be supported, regardless of FCC alloca- 
tions. 

There is a long history of efforts to resolve both the basic 
difficulties: UHF assignments, deintermixture, drop-ins, the all-chan- 
nel receiver, networks’ special sales plans for small markets, etc. But a 
recent and rapidly expanding phenomenon bears witness to the intensi- 
ty of desire of the American people for more choice within current pro- 
gramming. 

If one looks around the television industry for the great new success 
story of the last half-decade, it is clear that it must be CATV. CATV 
is a shorthand term for community antenna systems, which are enter- 
prises that bring into a community signals from distant television sta- 
tions and distribute these signals locally through the use of cable. At 
the end of 1964, there were about 1,400 CATV systems in the United 
States, with about 1.4 million subscribers. Subscriptions to community 
antenna systems have been growing at the rate of 15 percent per year 
in recent years.” Entry into this market has been growing rapidly; 
more systems started in 1964 than in any prior year and 1965 shows 
even greater activity.” 

What does CATV generally provide? Initially it offered commercial 
television signals in areas where it was difficult to get any service or, 
later, where only a single service was available.” Now we are getting 
evidence that even where families can get two network signals, they 
are willing to make initial payments and to incur a continuing monthly 
charge of $4.50-$5.00 in order to get service from the third network. 
Thus, a tabulation of CATV systems that have started operating in the 

“ Economic Analysis of CATV Growth and Impact, submitted by CBS to the FCC, 
July 22, 1965, as Exhibit A of Comments filed in Docket 15,971, and reprinted in Tele- 
vision Digest, Aug. 2, 1965. 

=«Reply Comments of Association of Maximum Service Telecasters, Inc.,” Docket 
Nos. 14,895, 15,233, and 15,971, before the Federal Communications Commission, Sept. 


17, 1965, Attachment A, p. 5. 
Because of distance from transmitters or because of terrain problems. 
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last nine months shows that at least 15 percent are instances in which 
a third network service was essentially what was being provided by the 
CATV.” 

The second and third networks and the independent stations carried 
on CATV systems, of course, provide not “diversified” programming 
in the sense in which this term has been used in this paper but rather 
further choice within the more restricted entertainment universe of 
commercial television! Apparently for this kind of choice, which I 
have here termed an increase in the “quantity” of television signals 
rather than an increase in “diversity,” a -sufficient fraction of the pub- 
lic is willing to spend sufficient sums of money to help create a 
profitable and rapidly growing new industry. Indeed, when a CATV 
system wishes to upgrade its offerings, it increases the numbers of 
channels its cable system can offer and brings in not three but a larger 
number of outside commercial stations.” The programming of such 
stations is largely duplicative except for some variety in motion pic- 
tures during the early and late evening and in sports and syndicated 
fare, 

In other words, judging by the experience of the last half-decade, 
the vote of the public in the marketplace appears to have been in 
favor of an increased quantity of signals providing similar kinds of 
fare, not for more “diversified” program fare. 

The market tests have not been perfect, and plausible hypotheses 
might perhaps be invented that would explain away the public’s re- 
sponse. But I think that the weight of the evidence is substantial and 
that our conclusion must be that the public has opted for a substantial 
preponderance of entertainment programming” of the kind now being 
broadcast. Their desires have been for more such, particularly more 
movies and sports, and the evidence to show that there are large num- 
bers of people eager for other kinds of programming is difficult to find. 

* Television Factbook, No. 35 and Addenda. Examples of such systems can be found 
in Temple, Texas; Stevens Point, Wisconsin; Steubenville, Ohio. 


= Plus an occasional educational station, as well as radio stations. 
* Plus, I should add, a significant and growing amount of hard news. 
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ADVERTISING MESSAGES 
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A common economic criticism of advertising is that it wastes 
resources. The argument runs as follows: the amount of advertising 
supplied is excessive relative to the demand because in most cases ad- 
vertising is provided at a zero price to potential buyers while the cost 
of advertising is positive to society. Since advertising employs scarce 
economic resources, one would think that the suppliers of advertising 
would prefer to sell it at a positive price if they could. However, ad- 
vertisers may believe that the amount of advertising that would be de- 
manded at a positive price is less than the amount they should provide 
to maximize their profits. The advertising expense is borne by the con- 
sumers, who pay higher prices for the advertised goods. In addition, 
since most advertising is not supplied at a positive price separately 
from the goods and services being advertised, it is concluded that buy- 
ers have more advertising foisted off on them than they would be will- 
ing to purchase in a separate market for advertising services. This 
implies a departure from marginal cost pricing and a consequent 
waste of resources [2]. 

I propose to assess the validity of this argument. At the outset this 
requires consideration of whether consumers have as limited a range of 
choice between advertised and unadvertised goods as suggested by this 
criticism of advertising. 

It is generally true that unadvertised items often command lower 
prices than physically similar advertised goods. Hence the continued 
existence of both types of goods suggests that some of the price 
differential is due to the advertising for which consumers are willing to 
pay as revealed by their foregoing the alternative of finding and pur- 
chasing cheaper, less advertised goods. This defense of advertising as- 
sumes the existence of physically similar articles of consumption which 
differ in advertising intensity and in price. The provision of both ad- 
vertised and unadvertised goods serves to establish implicitly an ap- 
proximation to marginal cost pricing of advertising services. One could 
not even infer a departure from marginal cost pricing in markets 
where all available goods are alike with respect to the advertising 
input and price, since this may accord with consumer preferences. In 
other words, even product uniformity may cater more closely to con- 
sumer tastes if we allow for the additional costs of diversity. Though 
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this may seem a weak defense of advertising to some because it as- 
sumes per se usefulness of advertising, most would agree that some 
kinds of advertising serve a useful purpose. I should like to return to 
this point later. 

The argument that advertising wastes resources emphasizes that ad- 
vertising and the physical commodity are in joint supply and, more- 
over, that consumers cannot buy the advertising separately. There are 
two parts to this criticism. The first refers to the total resources that 
are engaged in advertising under the present system which does not 
generally sell advertising separately, and the second refers to the satis- 
faction of consumer needs in a market which does not provide for the 
separate sales of product components. 

The first criticism emerges more clearly in the case of goods or ser- 
vices that are less controversial than advertising. Many goods are joint 
products the parts of which are seldom sold separately to consumers. 
It does not follow there is a loss of efficiency because there can be 
economies of joint supply. For example, there is probably as large a 
separate demand by consumers for carburetors as there is for cata- 
logues and directories which are actually sold to consumers. From this 
one cannot infer that there is an excessive supply of carburetors be- 
cause they come “free” inside automobiles. To put it more forcefully, 
some might argue that cars have too much horsepower because individ- 
ual consumers cannot specify how much horsepower they “really” 
want. However, production economies explain why we buy complete 
cars instead of the parts which we could assemble ourselves in our 
back yards. If it were possible to make cars to order at the same cost 
as large lots, then, of course, manufacturers would have an incentive to 
do so. The economies of large scale explain why some consumers might 
have to compromise their preferences because of the taste of the mass- 
es. When there is a separate market for components, it is true that mi- 
nority tastes can be gratified, but this may be so costly that at the 
prices which suppliers would require, the minority would be unwilling 
to buy. 

Similarly, there are economies that can explain why advertising ser- 
vices are seldom sold separately. Probably one of the more important 
savings from the joint supply of advertising with goods and services is 
the reduction of transaction costs thereby made possible. Were adver- 
tising sold separately, it would be necessary to allocate resources to the 
collection of fees from receivers of advertising services [1]. It may 
well be that the total resources in advertising under the current system 
is less than would be required under an alternative system of separate 
pricing of advertising services. For instance, the current system of 
commercially sponsored television might supply more entertainment at 
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a given cost than an alternative system which would require the net- 
works to collect fees directly from viewers instead of from sponsors. 
This can be true despite two shortcomings of the present system. First, 
at present one may enjoy the entertainment which the advertising sup- 
ports without necessarily buying the product being advertised. Second, 
at present it is necessary to estimate audience size so that networks 
and sponsors can agree on charges. If there were pay-television, then 
automatically there would be an estimate of audience size. However, 
even in the case of newspapers and magazines there are complications 
in estimating readership and the composition of the reading audience 
notwithstanding the explicit sale of both magazines and newspapers. 
Generally, readership exceeds paid circulation, but the part of the 
reading audience pertinent to a given advertiser depends on the nature 
of the product being advertised and the composition of the audience, 
which are both hard to estimate [7]. 

Suppose, to take another example, that advertisers were to mail in- 
formation about their goods and terms of sale to potential customers 
and sought to collect charges for this service. No doubt there would be 
some consumers who would be willing to pay for the information thus 
provided, but first it would be necessary for the seller to bear the ex- 
pense of locating such potential buyers. Since the composition and size 
of potential markets change over time, tastes change, products are 
modified, etc., a system of direct pricing and sale of advertising mes- 
sages might prove more costly than the present system, although at 
present there are many who receive useless advertising messages and 
who are often offended by the content of the messages. 

The role of transactions costs emerges more easily with the help of a 
diagram. In Figure 1 the quantity of advertising messages is shown on 
the horizontal axis and the price per advertising message on the verti- 
cal axis. The demand for advertising messages by consumers of final 
products is AC. There are two supply schedules: one which applies if 
there is a separate market for advertising messages and the other 
which applies if advertising is supplied jointly with the physical com- 
modity. The first supply schedule is 4:B:. To simplify the exposition 
it is assumed to be perfectly elastic. If there is a separate market for 
advertising messages, then the supply price would include a component 
AA; to represent the transactions costs per message in addition to the 
component OAz which represents all other costs per advertising mes- 
sage. Hence the price of advertising messages would be BB: and the 
quantity of advertising messages supplied by the sellers of commodities 
to consumers would be OB. The total resources engaged in advertising 
would be OBBiAi. 

If advertising were sold jointly with the physical commodity, then 
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the supply of advertising messages would be A2Dz since the provi- 
sioners of advertising could save the expense of the transactions costs 
that are required if there is a separate market for advertising messages. 
Thus in the absence of a separate market for advertising messages the 
quantity provided by the sellers of commodities would lie in the range 
CD. The point D has the property that it makes the total resources 
engaged in providing advertising messages given by the area ODD:2A2 
equal to the area OBB:A:. DD: is the implicit price which consumers 
of advertised goods pay for the advertising messages since it is the 
amount by which the price of advertised goods exceeds the price of 
physically similar unadvertised goods. 

If the provisioners of advertising have the alternative of either sell- 
ing the advertising messages separately or jointly and if there is com- 
petition among sellers, then that method of providing advertising 
would be chosen which requires the smaller cost. Hence if there is no 
separate market for advertising messages, then the quantity offered is in 
the range CD since within this range the total resources engaged in ad- 
vertising is less than the total that would be engaged were there a sep- 
arate market for advertising services. 

Thus although more advertising messages would be offered at a zero 
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price than at a positive price, the total resources engaged in the supply 
of advertising messages would be less than if the advertising messages — 
were sold separately from the physical goods. The novelty of this argu- 
ment arises from the fact that the usual marginal conditions do not 
give the correct answer since a global comparison between two alterna- 
tive methods of organization is needed. 

One may hardly doubt there is a demand for some kinds of advertis- 
ing. As evidence, observe that newspapers without advertising do not 
survive; yet it is also true that few newspapers contain nothing but ad- 
vertising, partly because of economies from providing “news” jointly 
with advertising which enables newspapers to cater to the tastes of a 
more diverse audience. 

A disadvantage of there not being a separate market for advertising 
is that consumers find it more difficult to avoid advertising they do not 
want and to receive advertising they do want. Blanket dissemination of 
advertising messages via the mass media cannot ensure as close cater- 
ing to desires of individual consumers as would be the case were there 
a separate market for advertising services. 

This point is illustrated in another way by restriction on the content 
of advertising messages. Advertising messages have perforce a broad 
appeal which is not tailored to specific desires of individual consumers. 
Advertising is judged successful either if the consumer purchases the 
good on a trial basis or if the consumer is inspired to obtain additional 
information about the product at the point of purchase. However, only 
some of the disadvantages of not having a separate market for adver- 
tising services are overcome by the provision of complementary mar- 
keting services at the point of purchase which are designed to satisfy 
more closely individual needs. Moreover, advertising messages typical- 
ly extoll the article being advertised but are silent about competing 
products. Consumers might learn more if advertisers denounced rivals 
in addition to praising themselves because the conflicting claims might 
reveal more truth. Yet it is easy to understand why advertisers do not 
criticize their rivals and also why public policy should not necessarily 
encourage mutual disparagement. Criticism runs the risk of libel suits 
and the consequent possibility of large losses from damages. Were 
public policy to encourage dissemination of critical claims, society 
would have to invest more resources in the judicial system. 

The conclusions thus far reached suggest that the present system of 
advertising which lacks separate markets for advertising services does 
not cater as closely to individual consumer information requirements 
as would the alternative. Hence as a result it is probably true that 
more advertising is provided. However, the total resources including 
the cost of collecting fees for the separate sale of advertising messages 
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might exceed the current investment in the advertising industry. This 
is an instance of a phenomenon not peculiar to advertising. Clearly, we 
could all be made better off were it possible to make goods to order at 
the same cost as the limited variety of mass produced goods. Thus it is 
that there are some benefits under the present advertising system anal- 
ogous to the savings consequent under mass production techniques, 
which offset the disadvantages of the inability to cater to each individ- 
ual needs. 

I have stated there is a consumer demand for some kinds of adver- 
tising messages. Development of a theory of demand for advertising 
messages requires consideration of a broader model of marketing 
which explains how consumers acquire and maintain knowledge about 
goods and services. 

Conventional demand theory starts from the proposition that there 
are given consumer tastes, incomes, a set of goods, and prices at which 
unlimited purchases can be made by individual consumers, This is a 
useful model for many purposes, but it does not go far toward ex- 
plaining advertising’s role. Tastes depend partly on awareness of avail- 
able goods and services. There cannot be demand unless buyers know 
who are the sellers, what they are selling, and the terms of sale. Adver- 
tising is merely one of the methods used to create a demand for prod- 
ucts. However, neither advertising nor other lawful methods of persua- 
sion can maintain demand for a product which consumers find unsatis- 
factory or are unwilling to buy at prevailing prices. 

Analysis of the advertising process begins by assuming that consum- 
ers have initially a stock of knowledge about goods and services of 
which part comes via advertising messages and the rest through var- 
ious channels including conversations with friends, experience with prod- 
ucts, shopping trips, and discussions with salesmen. Not only does ac- 
quisition of knowledge about goods and services take time and trouble, 
it may also require money outlays. Moreover, the stock of knowledge 
about products becomes obsolete with the passage of time because 
terms of sale change, new products appear and old ones disappear or 
change, tastes alter, and there is forgetting. All these factors underlie 
the consumer demand for information about goods and services of 
which one source is advertising messages. 

Sociologists stress the importance of conversations among friends in 
disseminating information about goods and services. Mathematical 
models of these diffusion processes are inspired by work done on epidem- 
ics. In consumption behavior one may postulate three classes of con- 
sumers for a given product: those who do not know about the product, 
those who currently buy it, and those who formerly bought it. The lat- 
ter class includes both those who came to dislike the product as well as 
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those who no Jonger have need for it. Suppose, for example, that form- 
er users who dislike the product inform nonusers of this fact when the 
two meet. Suppose that users like the product and that sometimes upon 
meeting a nonuser they transmit favorable information about the prod- 
uct to the nonuser. If meetings among members of the three groups 
occur at random, then, depending on the probability of the relevant in- 
formation being exchanged on given contacts, there is a time path of 
the proportion of consumers who buy the product which describes the 
rise and fall of goods in the market place. 

Processes which describe the buying path can display a large variety 
of shapes, because something can happen at a meeting between rep- 
resentatives of any two out of three classes. In previous work [7] I 
found that it takes a brand longer to reach a peak than to decline and 
fall to its trough. Thus the life cycle of brands is asymmetrical. 

In addition to exchanges among classes of consumers, one may as- 
sume that new potential users enter the market at a given rate and old 
users disappear at another rate. Taking these two factors into account 
permits study of the effects of turnover and of changes in market size 
[3] [5]. These two factors explain the more intensive advertising of 
new products. During a product’s early life there is a large fraction of 
the potential market ignorant of its existence. Advertising is an 
efficient avenue of informing potential users. Since actual sales are 
small and advertising outlays may be large, the ratio of advertising to 
sales is higher for new than for established products. During later 
stages, assuming the product gains acceptance, sales are larger and ad- 
vertising declines. Thus the ratio of advertising to sales is lower for 
established products. 

Essential to the maintenance of the stock of knowledge about goods 
is the identifiability of sellers and/or the branding of goods, Without 
these the knowledge gained in each instance could not be effectively 
used on subsequent occasions. Sellers must keep their identity and the 
identity of the goods they sell before the public so as to capture the 
benefit of good will from prior experience. The success of distributed 
lag models in measuring the effect of advertising on sales is partly due 
to the fact that advertising adds to the stock of knowledge about prod- 
ucts and stimulates sales for a period of time following the transmis- 
sion of advertising messages [4] [6]. In other words, the half-life of 
an advertising message may be fairly long. An interesting direction for 
further research in advertising would be an investigation of the factors 
underlying the half-life of advertising messages. Some of these are im- 
plicit in my discussion of the influences which render obsolete the 
stock of knowledge. 

These considerations suggest that the demand for knowledge about 
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products differs because of various circumstances. Thus if a com- 
modity remains unchanged over a long period and has a steady clien- 
tele, it tends to be less promoted. Hence it is less advertised. 
Commodities which do not satisfy these stability conditions tend to be 
more promoted and more advertised. It is clear, for example, that the 
postwar rise in the ratio of cigarette advertising to sales, which in- 
creased from 7.9 percent in 1947 to a high of 13.9 percent in 1959, is 
largely due to the introduction of many new varieties of cigarettes dur- 
ing this time. Similarly, the high advertising percentage with respect to 
sales of toiletries is explained by the relatively short life of brands in 
these product classes and the constant introduction of new brands. 
Breakfast foods are also intensively advertised, because buyers are 
subject to the influence of a group with notably fickle tastes—children 
between the ages of three and twelve—who tend not to eat a decent 
breakfast. 

Although it is readily conceded that sellers of new products find it 
advantageous to advertise, one may argue that there is too. frequent 
introduction of new products in such commodity classes as toiletries, 
soaps, drugs, and cigarettes. Obviously, a cosmetics firm, for example, 
would prefer that its lipstick secure a numerous, affluent, and faithful 
clientele. It introduces new lipsticks because it finds old ones becoming 
unprofitable. Usually this results from declining sales due to many fac- 
tors of which competition from rival lipsticks may not even be of 
greatest importance. A firm does not lightly bear the expense of con- 
stant introduction of new brands. These actions are forced on them by 
consumer dissatisfaction with available brands. Consumer desire for 
new varieties drives firms to cater to their demands. The demand for 
new products contains a derivative demand for the various means of 
promotion including advertising. 

The incidence of promotion between the retail and manufacture 
level is determined by product characteristics and by the cost to con- 
sumers of alternative channels of knowledge about products. An im- 
portant product characteristic is purchase frequency. Frequently 
bought items are more likely to be advertised by the manufacturer and 
less subject to promotion at the retail level. Such goods are more easily 
judged by consumers because a trial purchase is inexpensive and usage 
may reveal product characteristics. Less frequently bought items 
which are relatively expensive are harder to evaluate in advance. Such 
goods tend to be more intensively promoted at the retail level. The re- 
tailers become the focus of consumer attention and to a degree act as 
agents for consumers in a capacity of expert buyers. Examples are fur- 
niture and clothing. These goods are among the least advertised by 
manufacturers while they are heavily promoted at the retail level by 


ECONOMICS OF BROADCASTING AND ADVERTISING 465 


newspaper advertising and by sales personnel. Not all expensive and 
infrequently bought articles are largely promoted at the retail level— 
automobiles are the obvious example. They are purchased more fre- 
quently than furniture but less often than clothing; yet fashion plays 
as important a role in the demand for cars as for clothing. Aside from 
questions about the relative state of competition in the two industries 
and its effect on the usage of advertising, it should be noted that as a 
percentage of sales both clothing and cars are about equally adver- 
tised. The larger amount of automobile advertising may reflect the 
larger demand for advertising messages about the more expensive 
commodity. For both automobiles and clothing there are publications 
which specialize in providing detailed information at a positive price to 
the interested public. Moreover, general magazines and newspapers 
carry as “news” much information about both of these goods particu- 
larly during model changes in Paris and Detroit. 

The size of the market and the costs of contacting potential buyers 
are critical determinants in the choice of promotional techniques. Of 
equal importance is the nature of the firm’s production cost schedule. 
If the minimum average cost of production occurs at a low output rate 
relative to market size and there is rising marginal cost, then there is 
little incentive to advertise in mass media, because the demand schedule 
generated could not be supplied save at so high a price that there would 
be no purchasing. Hence a necessary condition for the use of mass media 
techniques of promotion is the absence of substantial production dis- 
economies. 

For some products it is economic to have salesmen call on custom- 
ers, while for others it is more advantageous to allow buyers to take 
the initiative in contacting sellers. Generally, contacts by salesmen are 
more costly than advertising messages but may prove the cheaper pro- 
motional method if it is hard to identify potential buyers or if the 
product has a small market. Magazines which cater to specialized 
groups such as hobbyists, professional associations, etc., contain adver- 
tising of products whose markets are limited to these groups. This ex- 
plains why surf boards are not advertised in literary magazines and 
why Measurement in Economics is not advertised in True Confessions. 

Industrial products are often less advertised than consumer prod- 
ucts because there are fewer buyers and because the return from a 
given sale is high enough so that it pays to use salesmen. Some may 
explain the difference on the ground that industrial buyers are more 
“rational” than housewives and, therefore, less susceptible to advertis- 
ing claims. Be that as it may, there are obvious reasons for not adver- 
tising locomotives on television. 

Summing up, we see that changes in the stock of knowledge about 
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goods and services creates a demand for advertising messages that will 
keep consumers informed about changing conditions in the market. 
The demand for advertising varies by commodity because of 
differences in market size which makes one or another promotional 
technique the more efficient. The turnover of customers, the ease of 
obtaining direct information about goods, the frequency of purchase, 
the expense of trial purchases, and the satisfaction with existing goods 
—all play a role in the supply and demand for advertising messages. 
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DISCUSSION 


Harotp J. BARNETT: Dr. Telser has factored the relevant television mar- 
kets out of his analysis, so that he has the sponsor selling a combination of 
goods and advertising information directly to consumers for dollars, Given 
this conception of the economic market and since ultimately consumers must 
pay the cost of advertising, Dr. Telser analyzes whether the advertising 
should be sold to the consumer separately from the goods, I suggest that Dr. 
Telser’s simplification—deletion of the TV markets—is a serious error. Can- 
celling out the TV markets in an analysis of TV advertising demand and sup- 
ply is like presenting Hamlet without cast, script, or theater—like asking an 
audience not to bother coming to the show but to send their checks to the 
backers directly. 

For example, Dr. Telser thinks the TV advertising message is a desirable 
(that is, utility yielding) economic good to the viewer, which he would pay for 
if it were not available free. Contrariwise, I think TV advertising messages are 
negative economic goods to the viewer, which he must “consume” in order to 
obtain the entertainment program. Dr. Telser seems to conceive that the TV 
advertising message is simply for the benefit of the viewer, conveyed to him as 
in an information market, like consumer research reports. I conceive of the 
TV advertising message as only partly informational—as a combination of in- 
formation, persuasion, enticement, fantasy, misinformation, color, duress, en- 
tertainment, monotony, distraction, irritation, and other elements, with great 
quality variation in each of these many components, presented by the prospec- 
tive seller of soap, cereal, or cars solely for his benefit (profit). Dr. Telser 
views the TV advertising message as jointly supplied with the product, as (in 
his example) a carburetor is jointly supplied with the remainder of the auto- 
mobile. As I see it and have written previously, the customary joint supply in 
TV is, rather, entertainment program and advertising message, which are 
jointly exchanged in a barter market for viewer time; in a separate dollar 
market the advertiser then pays the station for the viewer time, roughly in 
proportion to its volume and with relation to the number and duration of ad- 
vertising messages. 

Dr. Blank examines viewing habits in the three experiments with pay-TV: 
California, Toronto, and Hartford. In Hartford, the only surviving case, 4 per- 
cent of the populace subscribes to pay-TV; their viewing yields about two dol- 
lars per week per subscriber; and they view films and athletic events more 
than ballet, opera, drama, and concerts. Since present advertiser-commercial 
TV also presents more films and athletic events than ballet, opera, ete., Dr. 
Blank seems to conclude that advertiser-commercial TV is giving the public 
what it wants; that there is little indication of consumer dissatisfaction with 
advertiser-commercial TV programming; that there are not large dissatisfied 
minorities; and that the American public would not support pay-TV. f 

I do not think that these conclusions can be logically derived from his evi- 
dence. For example, Dr. Blank’s evidence is very thin. The categories “films” 
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and “athletic events” are catch-alls. Minorities totaling in the millions are not 
trivial, etc. Only a much more modest conclusion can be supported. Dr. 
Blank’s evidence of pay-TV viewing tends to refute emotional criticism that 
networks, stations, and advertisers deliberately and stupidly do not give the 
mass of people programs which they will watch en masse. He could also have 
used as evidence of mass-audience preferences comparisons of attendance or 
revenue figures for ball games and movies, on the one hand, with ballet, opera, 
and concerts, on the other. A merit of Dr. Blank’s paper is that, interpreted 
as I suggest, it helps clear away grandiose, economically illiterate charges, so 
that more serious questions and problems of the present TV situation may be 
discussed. 

Professor Coase and Dr. Blank have opened the discussion of these ques- 
tions, and I shall now try usefully to extend the discourse. 

The American television industry and economic markets are on the edge of 
possibly revolutionary change due to ripening technological and institutional 
impulses. It behooves us to be aware. 

1. UHF. Several years ago the FCC maneuvered through Congress the all- 
channel bill, which requires that the tuners of all new TV sets be able to pick 
up signals of 70 UHF channels as well as the 12 VHF channels. This over- 
comes one major bottleneck to expansion in the number of programs available 
in each locality. But other major obstacles still stand in the way of such in- 
crease in TV services. As compared with existing VHF stations, the new 
UHF stations will tend to face higher investment costs for tower and trans- 
mitter, smaller population coverage and ratio of audience to coverage, and les- 
ser access to program material and advertiser dollars, Nevertheless, there is a 
significant likelihood that gradually UHF will amplify service to the public. 
But this will depend on whether monopolistic restrictions and practices are 
prevented, particularly in supply of program material, and on development of 
additional networks or quasi-networks. 

2. CATV. Today, in conventional VHF-TV, signals are moved over the 
country by multiple-channel microwave and land lines from the network origi- 
nation point. The last stage of signal to viewer, however, is a local, single- 
channel, airway broadcast by a station; since the number of stations has been 
limited by availability of channels in the heavily populated areas and by high 
fixed cost per airway broadcast generally, the number of programs available to 
a community has been limited. 

CATV overcomes the difficulty of local broadcast limitations by tying its 
subscribers onto a local, multiple-channel land line (usually carried on tele- 
phone poles, by arrangement with the phone company), so that anything 
which the community antenna can pick up is available to subscribers. Thus, 
once subscribers are connected to the local coaxial line, CATV can greatly 
multiply the number of programs available to a locality by picking up distant 
programs at distant points and relaying them by microwave, with appropriate 
amplification, to the local community antenna. The only additional cost of 
adding all the programs available from a major metropolis is the microwave 
relay expense. For example, there is no technical obstacle to prevent a commu- 
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nity antenna company from picking up local New York or Chicago or Los An- 
geles programs and relaying them to its subscribers in, say, Pennsylvania, 
Georgia, Missouri, or Oregon. But there are institutional and legal obstacles. 
The innovation is very complex in its economic, political, and legal character- 
istics and implications. The various self-interested industry and governmental 
groups are bringing great political power and influence to bear on the CATV 
phenomenon. 

3. Communication Satellite. The prospect is that within a relatively few 
years communications satellites could provide multiple-channel service to 
communities the nation over. Original broadcasts could be bounced off the sat- 
ellites directly to homes or to local TV suppliers (CATV, subscription TV, 
and local broadcast companies). The cost of service to the national advertiser 
and network would be markedly less than the present network system of dis- 
tribution. The availability of programs in each locality could be much larger 
than at present. 

4. Non-mass Audiences. The obstacle to our present very limited number of 
wide-coverage stations undertaking during part of each day or evening to 
serve non-mass or minority audiences is not necessarily that such service 
would be unprofitable. Rather, the obstacle to their doing so is that revenue 
from serving such minority tastes would be less than revenues foregone from 
serving the mass—stations would earn considerably smaller profits than at 
present. 

I have just described the local availability of additional wire and broadcast 
channels for pay-TV or advertiser sponsors, via UHF, CATV, and satellites. 
The availability of such additional channels is very large. Some of the incre- 
mental services, as they entered, would aim for the mass audiences which the 
present stations now serve, thereby reducing the reviewers per station and the 
rates of profit in serving such mass audiences. Some of the incremental ser- 
vices, however, would attempt to serve minority tastes if the prospective reve- 
nues therefrom suitably exceeded the costs. That is, with very many more 
channels available, prospective new suppliers (who have no present TV mass- 
audience profits to forego) would serve non-mass audiences if this were 
profitable, as is normally the case in highly competitive markets. 

There are two general possibilities for suppliers to visualize expanding the 
probability of prospective profit in serving minority audiences. One is to en- 
large the audience by making his program region-wide or nationwide, through 
use of satellite and/or CATV. 

The other possibility is to decrease the out-of-pocket cost of originating mi- 
nority-taste programs. This would occur if local telephone companies in their 
common carrier, public utility role would wire up cities with coaxial (multi- 
ple-channel) lines to homes, with fixed monthly fees paid by the homes, as is 
true with phone wires. Then the marginal cost of services by multiple TV sup- 
pliers, broadcasting simultaneously, would be merely the costs to each of his 
program material—tapes, movies, or live photography—and playback equip- 
ment or cameras. Such suppliers would not each have to make a half-million 
dollar investment in a tower and transmitter to broadcast his single set of pro- 
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grams. Marginal cost so reduced might be suitably below marginal revenue 
from subscribers or advertisers—as is the case for FM stations specializing in 
classical music, for example—and thus minority tastes might be met under 
economically viable conditions. 

In closing, I offer three brief comments concerning public policy. Of course 
scarce VHF channels should be auctioned off for reasons of economic equity 
and efficiency. But also—and more important, in my view—channels should 
-be auctioned off to prevent the possible public immorality and political and 
governmental degrading which can occur when limited numbers of immensely 
valuable public properties are given away free to powerful and influential ap- 
plicants. Second, while Professor Coase focuses his criticism on FCC, I find 
the federal communications statutes and congressional behavior (committees 
and individuals) to be greatly responsible for unsatisfactory government be- 
. havior concerning this industry, perhaps even more the performance defi- 
ciencies of the FCC. Finally, I suspect that some minority-taste audience 
groups may never be economical to serve, except by fee or by subsidy from 
foundations or governmental funds. The need for such financing should be 
honestly faced. As Professor Coase points out, it is rather too much to expect 
profit-seeking broadcasters not to seek profits or, I might add, nonprofit 
broadcasters to suffer unrecoverable deficits. 


Hyman H. Gotprn: Dr. Blank’s theme is that the preferences of the mass 
audience run to movies, sports, quiz shows, medicos, spies, situation comedy, 
and the rest of the “quantity” which makes up commercial TV programming. 
Conversely, only a fractional minority tunes to good drama, music, or discus- 
sion. This is evidenced by the audience ratings, by the growth of CATV which 
requires consumer payments for greater access to TV quantity, and by the 
pattern of consumer choices in the experimental subscription TV tests, These 
data, Dr. Blank suggests, are proof that the public chooses its television fare, 
not out of quiet desperation as some critics contend, but from an affirmative 
preference for television quantity. 

On the basis of simple numbers I quite agree, but that has never been the 
name of the game. It is at the margin that the policy issues are centered. And 
by the “margin,” I mean both the size and leadership significance of the mi- 
~ nority audience and the minority of time that even the mass audience will ac- 

cept quality program fare. 

You will note that Dr. Blank has constructed his opposition models with 
some deliberateness. His second model, for example, is a proponent of the view 
that “while commercial television programming may satisfy a majority of the 
public, a very large minority of the American public is vastly dissatisfied.” 
(Emphasis supplied.) His third straw model argues that “only a very small 
minority of television viewers are really getting what they most want.” (Em- 
phasis supplied.) 

I propose more modest target models: The probability of a minority au- 
dience—in the approximate range of 8-10 percent of total families—who are 
actively, although not vastly, dissatisfied with the current insufficiency of 
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“quality” programming. Characteristically, this minority includes the better 
educated, the recipients of higher income, the more active citizens, the teach- 
ers, writers, executives—including television executives—and perhaps éven 
economists. A second model is the existence of a larger segment, perhaps a 
quartile of the public, which from time, to time can be attracted to quality 
programming, if sufficient resources are committed both to the programming 
and to the promotion. I believe that using substantially the same trade sources 
as Dr. Blank I can validate the objective reality of these models. 

Nevertheless, even if I were successful I suspect that Dr. Blank and I would 
disagree on the policy consequences. I would contend that a disproportionate 
share of resources should go into instructional, educational, and quality enter- 
tainment programming to serve these models. By “disproportionate” I mean 
greater than would be warranted by short-term market demand, which is Dr. 
Blank’s measuring rod. If we shift the basis of measurement from percentage 
or ratings to absolute numbers, television is still the largest concert hall, thea- 
ter, opera house, and public forum ever devised. As such I cannot accept Dr. 
Blank’s view of TV as merely a purveyor of TV quantity. 

I believe that my approach is particularly defensible in light of the chang- 
ing technology of the industry. In the future we shall not be bound as rigidly 
as now by a constricted, limited-channel broadcast system. Within the next 
decade we could have a 10-channel satellite-to-home broadcast system, and/ 
or a 20-channel wired home system, in addition to low-cost home video recor- 
ders. As a matter of national policy we could then reshape our broadcast insti- 
tutions to serve more effectively both mass and limited audiences and tastes. 

As with a rising national income, we shall have the capability of spreading 
the benefits of an expanding communications service and thus partially resolve 
the present tensions of conflicting objectives. 

Perhaps immodestly I recognize the personal insult in Professor Coase’s 
statement: “The FCC is rather like a whale stranded on the seashore, waiting 
while the local inhabitants, ignorant of whale anatomy, try to show it the di- 
rection in which it should swim.” May I return Dr. Coase’s compliment by 
suggesting that I detect the voice and hands of Captain Ahab. 

Despite the invidious comparisons Professor Coase draws between academic 
and nonacademic economists, he and I are not wholly in disagreement. We 
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both favor greater use of the pricing mechanism in the broadcast structure . 


and less reliance on the regulatory apparatus. But whereas he conceives of the 
frequency spectrum as a resource in the private sector that should be fully 
subject to market considerations, I tend to view the spectrum as more akin to 
public lands. Nevertheless, although our diagnoses differ substantially, our 
specific prescriptions have elements in common. 

I agree with Professor Coase that a broadcaster should pay for the use of 
the spectrum, and that competitive bidding is a preferable alternative to the 
present, lawyer-subsidy hearing system. I also agree on the desirability of in- 
troducing some form of pay-television. On this latter point, I am reasonably 
optimistic that pay-television will be approved—I hesitate to say eventually— 
by the FCC. I am even hopeful that the broadcast industry may not oppose 


472 AMERICAN ECONOMIC ASSOCIATION 


pay-TV on broadcast channels as vigorously as it once did. As indicated in 
Dr. Blank’s paper, the industry is now more skeptical of the economic viabili- 
ty óf open-channel pay-TV. May I suggest to Dr. Coase, also, that CATV at 
least in part is a form of pay-TV in that it enables consumers to pay for three 
full network services and for a wide choice of movies and sports—the present 
television quantity. 

However, whether television is supported by advertising or by a fee system, 
I believe that for the substantial majority of consumers the program choices 
will be basically similar. Like Dr. Coase, I would give the public the right to 
choose which system they prefer and I would extract as fully as possible the 
economic rent now enjoyed by the purveyors of television quantity. Unlike 
Dr. Coase, I would make such specific provision, outside of the market mecha- 
nism if necessary, for the educational, cultural, instructional, and experimental 
usage of television as is necessary for other public or quasi-public institutions 
—muuseums, libraries, parks, and symphony and opera organization. 

In summary, the changing technology in radio opens a range of choices 
broader than the either-or of Dr. Blank or of Dr. Coase. I invite the econo- 
mists of the world—academic and nonacademic—to unite on that platform. 


PETER O. STEINER: Both Professor Telser and Dr. Blank are engaged upon 
debunking missions in the mythology of consumer sovereignty. Telser questions 
the widely held view that consumers pay for more advertising than they want 
and are thereby unwilling accomplices in a waste of resources. Blank ques- 
tions the criticism that broadcasters fail to give the viewers what they want. 
Each appeals to factual evidence, of a sort, drawn from observable market be- 
havior. 

As a true believer in confronting theory with evidence, I should like to take 
a brief look at some aspects of these exercises in empirical revealed preference. 
Because my time is limited I refrain from cataloguing the little quaintnesses in 
each paper—such as Telser’s notion that the nonsurvival of newspapers with- 
out advertising is evidence of positive utility of advertising to readers or 
Blank’s view that the New York Rangers are a major league hockey team-— 
and look instead at the core of their remarks. 

Let us accept Telser’s postulate that the efficient way to provide advertis- 
ing messages is as a joint product and that there is a single supply curve that 
relates the quantity of advertising to the price of advertising messages. This 
price may be viewed either as the price paid to advertising media by sellers of 
goods or as the advertising component of the price paid by consumers of 
goods for the advertised product. There are, however, two separate demand 
curves, De, consumers demand, and Dg, sellers demand. In the graph I draw 
the D, curve to the left of D, for the sake of argument. 

One of Telser’s arguments is that because there are economies of joint 
production there are really two supply curves as well. I accept this in prin- 
ciple, but will neglect it in order to focus on my major criticism. The supply 
curve I have drawn is assumed appropriate to both D, and Ds. 

Given these curves, Telser and I agree that q, represents the quantity of 
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advertising consumers would buy and pay for. This is however not the actual 
quantity provided. Nor as Telser believes is the quantity produced g.—the 
amount of advertising people would buy at a zero price. Instead it is the 
quantity gs, because it is the advertisers demand curve (D;) that reflects 
their view of “the amount of advertising they should provide to maximize 
their profits.” In my view the “‘excess advertising” issue concerns the differ- 
- ence qı qs not the irrelevant giqe.1 At the quantity qs, the sellers can pass on 
to buyers of advertised products only the amount Pz go, and must absorb the 
rest. My criticism then rests upon his neglect of the difference between De 
and Ds. 

Telser might argue that the case I have sketched is wrong on several bases: 

1. He might argue that De = D, by necessity: that the demand of sellers 
is a purely derived demand. He does not so argue, for the good reason that 
except in a world of perfect competition it is not a valid prediction of theory. 
We are all aware of why sellers in noncompetitive markets might choose to 
advertise in order either to attempt to increase their share of a market or to 
raise barriers to entry of new firms. They may, in aggregate, spend more on 
advertising than they can pass on to consumers. 

2. He might argue that the evidence shows this equality to be the case. He 
does not do this. Instead all his evidence is designed to show that De is not 
zero, a point I readily concede, but that does not do more than destroy a silly 
defense of the wastage argument. 

3. He might argue that, since D, is not zero, it might be less than, equal 
to, or greater than Ds. This is logically possible. I think it is at variance with 
both good theorizing and the evidence he presents. Theoretically it is unap- 
pealing because one can find no plausible reason for sellers to provide less 
advertising than customers want and are prepared to pay for, but can find 


1%t is irrelevant because, if De is not zero, advertisers can pass on part of the cost of 
advertising to customers, 


474 AMERICAN ECONOMIC ASSOCIATION 


lots of plausible reasons why they should be motivated to provide more ad- 
vertising. These reasons are those mentioned earlier concerning one firm’s 
share of a total market. By way of evidence: (1) The vast bulk of the ad- 
vertising is done by industries—soap, cereals, cigarettes, automobiles, etc.— 
that are clearly oligopolistic. (2) The persistence of advertising on established 
brands—as in cigarettes before the cancer scare and the shift to filter cigar- 
ettes jumbled this up. (It is necessary for Telser’s argument, not that ad- 
vertising be higher on new brands than old ones, but that it falls toward zero 
on established brands.) 3. The fact that, contrary to Telser’s prediction, an 
industry characterized by low plant-scale economies and multi-plant firms 
may engage in massive advertising—again cigarettes are the classic example. 
4, The fact that rapid brand obsolescence (in toiletries, etc.) is a response to 
the needs of advertising, and not the other way round. (There is ample evi- 
dence that “New” and “Modern” are demonstrated crowd pleasers.) 

In short, while there is much of interest in Telser’s paper, I feel he has not 
assessed the validity of the argument he poses. 

I find it helpful to think of Blank’s paper as addressing three questions. 

1, Is there a dominant preference for entertainment as distinct from 
edification? I agree with his conclusion and his evidence that the answer is 
yes. 

2. Is here a viable unsatisfied minority audience that is not being adequate- 
ly supplied? He says no. I have doubts about the adequacy of his evidence. 

One criterion of unconstrained optimal programming would be that any 
program should be provided if potential revenue exceeded cost. My first point 
is that regional tests of pay-TV provide a poor test because they divide the 
revenues without dividing the production costs. (The exception, significantly, 
is the movie produced for initial theater showing, where the only relevant 
costs are marginal.) Suppose for the sake of argument that 10 percent of TV 
households would be prepared to spend one dollar each to see a program that 
cost $1 million to produce and distribute. This is roughly $5 million of potential 
revenue. But very little of it is in Hartford or Toronto or even California. The 
market mechanism may now be deficient in not providing a mechanism where- 
by CBS can collect this $5 million, but that does not demonstrate that the via- 
ble national audience does not exist.? I take it that the serious form of the 
charge of “unsatisfied minorities” is not that the existing networks fail to 
cater to those minorities that it is profitable to serve but that the present insti- 
tutional set-up does not provide the mechanism that makes it profitable for 
someone to cater them. 

Blank’s own data suggest there is an elastic demand for pay-TV. If this is 
so, cost per program per viewer is of critical importance, and a regional mar- 
ket raises cost per viewer. Is it not possible that the success story of CATV is 
in major part the very low cost per program? My point here is merely that 
small regional pay-TV experiments show nothing decisive about the nonexis- 

2Tf you are wondering why CBS does not provide the program anyway, it is that, 
perhaps, it can only sell these viewers to a sponsor at fifteen cents each. If it profit 


maximizes, it will seek a cheaper program that attracts the same size audience, or a 
possibly less intensely desired one that attracts more viewers. 
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tence of unsatisfied viable minority tastes. Further, there are some fragments 
of evidence the other way; to name just one, some classrooms of the air at- 
tracted significant numbers of viewers even at barbaric hours. 

3. The third and most subtle of Blank’s questions is whether TV provides 
adequate diversity within its selected sphere. Blank argues that the evidence 
shows there is a desire for more quantity but not for more diversity. In part 
this issue is semantic, but there is substance to semantics, He is not using the 
word “diversity” the way I do, but the implications of assigning the word 
“quantity” are to remove any criticism of existing programs and place it all 
on the availability of channels, etc. 

Obviously no one needs more quantity if it is identical with the existing 
fare. If people want more programs in order to get more variety of choice, it 
may reflect either a cross-sectional dispersion of tastes of the population that 
is inherently unsatisfiable given limited channels or it may reflect dissatisfac- 
tion with the variety of fare that existing program producers provide. Obvi- 
ously three networks can only provide three programs in any half hour, but 
they can provide eighteen in any three hours and ninety in fifteen hours. Do 
people want an extra signal because they want four choices in any half hour 
or because they want more choice in the prime time of any week? Blank’s 
data which show that people will undertake direct costs to widen their alter- 
natives are consistent with either. The evidence—empirical as well as theoreti- 
cal—that there is a frightful sameness to the programming fare is ample. It is 
true that if we could get enough channels, the choice would increase, but ev- 
eryone knows there are constraints, and much of the question concerns getting 
a reasonably efficient use of facilities given those constraints. 

Finally, let me note that I am not suggesting nor do I think it correct to 
suggest that existing networks are failing to do what they are set up to do.’ If 
the structural and institutional arrangements lead to a socially nonoptimal sit- 
uation, the fault is with who ever structures the situation. The FCC for over 
thirty years has an all but unblemished record of misconceiving both the prob- 
lems and the available remedies in broadcasting. That they have done so with 
the best of intentions and (except for a few sordid interludes) with high stan- 
dards of integrity, is a real source of scandal. 


"Indeed, as I have argued elsewhere, networks probably provide higher quality pro- 
gramming than pure profit maximizing would dictate. 


THE ECONOMICS OF SCIENCE POLICY 
NATIONAL SCIENCE POLICY: ISSUES AND PROBLEMS* 


By EDWIN MANSFIELD 
University of Pennsylvania 


I. Introduction 


In the past few years, there has been a significant increase in the 
amount of attention devoted to national science policy. Congressional 
committees, scientific panels, and other groups have spent a consider- 
able amount of time trying to determine the proper role of the federal 
government in the support and management of the nation’s scientific 
enterprise, the strengthening of its basic science, and the evaluation 
and selection of substantive scientific programs. Several factors ac- 
count for the increased concern. First, because of higher costs of scien- 
tific research and considerable growth in the amount of research car- 
ried out, federal R and D expenditures are now large enough to be po- 
litically visible. Second, the rapid expansion in the federal science bud- 
get seems to be coming to an end, and problems of choice are harder to 
avoid than in the past. Third, there is growing recognition of the im- 
portance of research and development in the process of economic 
growth.” 

My assignment is to describe very briefly some of the major issues 
and problems in national science policy, the purpose being to present 
an introduction to the subject for economists, many of whom are still 
relatively unfamiliar with this area. The paper begins with a brief 

* This paper is related to work supported by the National Science Foundation and the 
Ford Foundation. The paper has Denefited from my conversations in recent months with 
officials of the Office of Science ard Technology, the Department of Defense, the Depart- 
ment of Commerce, and the National Science Foundation. I want to thank them for their 
help. I also want to thank A. Ardo, M. Hamburger, and O. Williamson for their com- 
ments on an earlier draft. 

*For some recent literature on this subject, see Gilpin and Wright [10], Price [43] 
[44], OECD [38], National Academy of Sciences [29] [30] [31], Freeman, Poignant, 
and Svennilson [9], Dupree [8], House Committee on Government Operations [50], House 
Select Committee on Government Research [51], House Committee on Science and 
Astronautics [52], NIH Study Committee [37], Senate Select Committee on Small Busi- 
ness [53], and Senate Committee on Government Operations [54]. 

*For some interesting discussions of the meaning of “science policy” and the causes 
of the increased interest in the subject, see Gilpin and Wright [10], Study Number X 
of the House Select Committee on Government Research [51], Smith [46], and Wein- 
berg [58]. We are primarily interested in Section V in the “policy for science” rather 
than the “science for policy” aspect of science policy. See Business Week, Dec. 4, 1965, 
for an example of current expectations regarding the 1970 and 1975 level of government 
R and D spending. According to these estimates, there will be about a 3 percent annual 


increase in such expenditures during the next decade, as contrasted with about a 13 per- 
cent annual increase during 1960-65. 
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summary of the difficulties that arise when a society’s allocation of 
resources to the production of knowledge is left to competitive mar- 
kets. Then, after discussing various issues concerning nondefense tech- 
nology, it takes up the management and organization of military re- 
search and development. Finally, it discusses some issues concerning 
basic research and higher education, as well as the organization of 
scientific policy making in the federal government. 


II. Research and Development in a Competitive Economy 


To begin with, three elementary, but important, points should be 
noted regarding the allocation of resources to the production of knowl- 
edge in a perfectly competitive economy. First, unless some R and D is 
supported by the government or some other organization not motivat- 
ed by profit, less R and D is likely to be generated than is socially de- 
sirable, the deficiency being particularly acute in the case of basic re- 
search. There are considerable discrepancies between the private and 
social benefits of R and D, the results of research often being of little 
direct value to the sponsoring firm but of great value to other firms. 
Moreover, if firms are risk averters, the investment in risky activities 
like R and D is likely to fall short of the social optimum.* Second, the 
incentive to keep research findings secret produces results that are eco- 
nomically inefficient in a static sense. Since knowledge, once produced, 
has a dissemination cost of essentially zero, it is socially optimal for it 
to be disseminated free of charge. However, if it is disseminated free 
of charge, there is no reward for the knowledge producer, even though 
the social benefits of the new knowledge are more than sufficient to 
cover his costs. Thus, the incentive for firms to create new knowledge 
is reduced, and there may be a conflict between static and dynamic 
efficiency. The patent system is an attempt to deal with this situation.* 
Third, although a free enterprise system may not result in an optimal 
allocation of resources to R and D, some aspects of the competitive 
process are still desirable. In particular, if the uncertainties involved in 
a project are very great initially and if they diminish substantially as a 
project proceeds, the optimal strategy may be to run in parallel several 
“competitive? projects designed to serve the same end. Although this 
may seem to involve needless and wasteful duplication, it is often the 
cheapest way to proceed." 

* For elaboration of these points, see Nelson [32] and Arrow [3]. Note that this argu- 
ment assumes perfect competition and no support of R and D by private foundations 
and governments. If these assumptions do not hold, there is no assurance that the con- 
clusion does either. See Sections III and V. 

+See Leontief [20], Usher [55], Nelson [32], Arrow [3], and Mansfield [25]. 

ë See Nelson [34] and Hitch [13]. Note, however, that important difficulties are en- 


countered when one attempts to generalize the analysis to include more than one review 
point. See Marschak [27]. 
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III. Federal Support of Nondefense Technology 


To carry out existing programs, the federal government spends 
about $15 billions per year on research and development.® Excluding 
the Defense Department, over 80 percent of the expenditures are made 
by NASA, AEC, and NIH, each of which attempts to provide strong 
support for a particular area of technology: space exploration, atomic 
energy, and health. These areas tend to lie close to the public sector, 
atomic energy and space exploration having military and cold-war 
significance and requiring sums that would not possibly be forthcom- 
ing from the private sector. Besides these huge programs, there are 
smaller ones that support R and D in agricultural techniques, weather 
forecasting, coal utilization, desalinization methods, and many other 
areas.” In addition, there have been proposals to aid civilian industrial 
technology which, according to some, is hampered by an underinvest- 
ment by some industries in R and D.® In 1963, the Department of 
Commerce submitted a civilian industrial technology program to Con- 
gress, but met with little success. Industrial groups opposed the bill 
because they feared that government sponsorship of industrial R and 
D could upset existing competitive relationships. In 1965, one element 
of the program, the State Technical Services Act, was passed by Con- 
gress. It authorized for industry a program somewhat analogous to the 
agricultural extension service, a major purpose of the program being to 
increase the rate of diffusion of innovations.° 

There are many important and difficult issues regarding the proper 
role of the federal government in supporting nondefense technology. 
For example, concern has been expressed that too much of our engi- 
neering and scientific talent has been absorbed by the defense and 
space programs, to the detriment of other high-priority applied fields 
as well as basic research and teaching. Within the nondefense public 
sector, it is often alleged that such fields as mass transport, public 
housing, education, and various urban services have received too little 
R and D support. Within the private sector, it is often claimed that 


£ According to Federal Funds for Science, XII (NSF, 1964), total federal expenditures 
for R and D and R and D Plant were $15 billion in 1964. See [26], Table 3.3. Accord- 
ing to [50], these expenditures were estimated to be $16 billion in fiscal 1965. 

1 See Federal Funds for Science, XII (NSF, 1964). 

3 For example, see Freeman, Poignant, and Svennilson [9], p. 42, and Council of Eco- 
nomic Advisers [6], p. 105. 

? See U.S. Department of Commerce, The Civilian Industrial Technology Program, 
Washington, 1963, Allison [2], and Science, Sept. 24, 1965, and Mansfield [23]. 

1 For example, Arthur Ross thinks that too much of our scientific talent is being allo- 
cated to defense and space. See his “How Do We Use Our Engineers and Scientists?” in 
Labor and the National Economy, ed. by W. Bowen (Norton, 1965). For other discussions 
of manpower “shortages” and problems in this area, see Alchian, Arrow, and Capron [1] 
and the National Academy of Sciences [31]. For a study of the effects of disarmament, 
see Nelson [36]. 

"For example, according to Nelson [33], “aside from the fields of defense and space, 
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industries composed of many small firms have invested far too little in 
R and D, that the areas between “basic research” and “product de- 
velopment” have been neglected, and that too little has been spent on 
large “systems” development projects because of the narrowness of the 
technical interests of particular firms. Also, there are questions re- 
garding the patent system. Although no serious attempt is being made 
to abolish the system or to change it radically, there is considerable 
interest in such technical issues as whether or not it would be desirable 
to adopt a delayed examination system, like that instituted recently by 
the Dutch. Interest in changes of this sort helped lead to the creation 
this year of a Presidential Commission on the Patent System.** 

Without pretending to answer these questions, I think that the fol- 
lowing points should be noted. First, the arguments presented in Sec- 
tion II do not tell us whether current government R and D expendi- 
tures in particular areas are too large or too small. Although they sug- 
gest that the government or some other organization not motivated by 
profit should support some R and D, the optimal amount may be 
smaller or larger than that currently supported by the government. 
Since we cannot estimate the social returns from additional R and D 
of various sorts at all accurately, it seems sensible to view the relevant 
policy problems in the context of the theory of sequential decision 
making under uncertainty. To the extent possible, programs designed 
to change the amount of R and D in particular parts of the public or 
private sectors, if initiated at all, should be begun on a small scale and 
organized so as to provide data regarding the returns from a larger 
program. Of course, this approach does not eliminate the need for bet- 
ter measures of the returns from R and D. On the contrary, without 
such measures, the sequential approach will be of little use because 
there will be no reliable way of measuring the returns from small-scale 
programs. Until better measures are developed, the crude measures 
that are currently available will have to be used instead.” 

Second, an alternative way in which the federal government might 
try to encourage innovation in civilian markets is through its procure- 
ment policies, one possible device being performance-based federal 
procurement. Its proponents claim that, by formulating performance 
criteria rather than physical specifications for the items it purchases, 
the federal government will free industry to innovate, limited only by 
peacetime atomic energy, and perhaps public health, it is likely that we are relying too 
much on private incentives as stimulated by the market to generate R and D relevant 
to the public sector. . . .” In connection with urban transportation, note that the High 
Speed Ground Transportation Act of 1965 authorized $64 million for research on high- 
speed ground transportation. 

2 For example, see some of the opinions expressed in Allison [2], as well as Nelson [33]. 

3 See the Journal of the Patent Office Society, May, 1965. 


See Nelson [35] and Mansfield [23]. For a discussion of the measurement of returns 
from R and D, see Griliches [12] and Mansfield [22]. 
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the requirement that certain specified functions be performed, encour- 
age cost reduction for the government itself, and serve.as a pilot cus- 
tomer for technical innovations where it represents either a big enough 
market or one sufficiently free from local restrictions, codes, etc., to 
make innovating worth industry’s while. Also, state and local govern- 
ments may be stimulated te apply new technologies by demonstrations 
of their successful use in federal programs.** 

Third, turning to the patent system, delayed examination has some 
important advantages. Under a delayed examination system, an appli- 
cation is first examined only as to formal matters. After a prior art 
search, the application together with the results of the search is pub- 
lished as a provisional patent. A further examination is made as to 
novelty and invention only if certain fees are paid by an interested 
party within a certain period of time; and if full examination is not 
requested within this period, the patent will lapse. Since the invention 
is published more rapidly than under the present system, the technical 
information embodied in the patent will be disseminated more quickly. 
This is socially desirable, though not always beneficial to the inventor. 
Moreover, since a provisional patent should be enough for defensive 
purposes, the delayed examination system should relieve the Patent 
Office of the burden of giving these applications a full examination, 
thus helping to reduce the long delay in issuing patents.** 


IV. Research and Development in the 
Depariment of Defense 


Consider next the Department of Defense, which accounts for over 
half of the federal R and D budget. To understand many of the issues 
regarding the organization and management of military R and D, one 
must recognize that the relationships between the federal government 
and the weapons producers differ considerably from those in an ordi- 
nary market. In many cases, the seller’s products—aircraft, missiles, 
etc.—are sold almost entirely to the government and have no civilian 
markets, much of the seller’s capital is provided by the government, 
and the government has agents involved in the managerial and oper- 
ating structure of the seller’s organization. Because of the great uncer- 
tainties involved in military R and D and the impossibility of competi- 
tive bidding for R and D contracts, the mechanism of the free market 
has been replaced largely by administrative procedure and negotiation. 
Moreover, the need to maintain an industrial mobilization base, to- 

3 See Mansfield [26] and the references cited there, as well as National Bureau of 
Standards, Improving the National Climate for Innovation (Washington, 1965). Of course, 


performance-based procurement would entail a great many extra costs, as well as pos- 


sible advantages. 
31 See Kaysen [16] and Mansfield [25]. 
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gether with political pressures, makes it likely that contracts will be 
awarded without strict attention to past performance.’ 

Economists have devoted considerable attention to at least four is- 
sues in this area. First, there has been a debate over military develop- 
ment strategy, Cherington [4] and others defending the so-called “sys- 
tems approach” to development, Klein [18], Kaysen [16] and others 
attacking it. The systems approach, which in the past has been central 
to the way the services conducted the procurement of new weapons, is 
characterized by great emphasis on integrating initially the design of 
various components and on planning from the beginning the various 
steps that must be carried out and the sequencing of these steps which 
will minimize delay. Its critics argue that this approach is inefficient 
because, although something like the scheduled completion dates may 
be met, costs tend to be very high and performance characteristics 
tend to be sacrificed. They believe that requirements for systems 
should be stated initially in broad terms, that flexibility should be 
maintained, that parallel approaches should be taken to difficult prob- 
lems, that components should be tested as soon as possible, and that 
the integration of the system should be postponed until the major un- 
certainties have been reduced substantially. There is evidence that the 
DOD and the services underestimated the relevant uncertainties dur- 
ing the 1950’s. Recently they seem to have recognized more fully the 
dangers involved in proceeding with the full system design before the 
initial uncertainties are reduced.** 

Second, there has been a debate over the organization of military R 
and D. Some have argued that, to a greater extent, research and de- 
velopment should be divorced from production and performed in non- 
profit research institutes and government laboratories, which in their 
view are better suited than business firms to carry out this task. If de- 
velopment can be separated from production, it would be possible to 
reap the benefits from competition at the development stage and from 
a freer choice of suppliers and contract instruments at the production 
stage. A fundamental consideration in judging this proposal is the cost 
involved in separating development from production. It is sometimes 
argued that these costs are high, because there is considerable overlap 
and similarity between these two functions and because learning is 
transferred between them. We need much better extimates of these 
costs.” 


™ See Cherington [5], Dupre [7], Kaysen [16], Moore [28], and Peck and Scherer [40]. 

" Also, see Klein [19], Dupre [7], Glennan [11], and Peck and Scherer [40]. Note 
that both Klein and Kaysen favor more R and D that is outside the major weapons- 
systems programs. 

*See Kaysen [16] and Cherington [4]. Some empirical studies that I carried out at 
RAND suggest that in the cases considered these costs may not be very great, but the re- 
sults pertain to only a few types of weapons and are extremely tentative. 
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Third, there has been considerable discussion concerning the types 
of contractual arrangements used in military R and D. Until a few 
years ago, these contracts were cost plus fixed fee, this kind of contract 
being defended on the ground that the “product” was so unpredictable 
that the risks to the seller would require a very high fixed price if it 
were feasible at all. Recognizing that there is little incentive to reduce 
costs in CPFF contracts, the DOD has begun to switch to incentive 
contracts in the past few years. Since they reward cost reduction by 
giving the firm a certain percentage of the difference between its actual 
costs and the negotiated target costs, incentive contracts are likely to 
lead to greater efficiency than CPFF contracts, if the target costs are 
the same. However, many observers challenge the assumption that the 
target costs are the same, pointing out that the contractor, with consid- 
erable advantages in the negotiation of target costs, has more incentive 
to increase these costs under incentive contracts.” 

Fourth, there has been considerable controversy over the extent of 
the “spillover” from military and space R and D to civilian technol- 
ogy, this tepic being of considerable importance because of its implica- 

.tions regarding the extent to which civilian technology has been 
drained of scientists and engineers by the defense and space programs. 
Although it is very difficult to measure, there seems to be a widespread 
feeling that the spillover per dollar of R and D is unlikely to be as great 
as in the past, because the capabilities that are being developed and the 
environment that is being probed are less intimately connected with 
civilian activities than formerly was the case. Consequently, there has 
been some discussion of ways in which spillover can be increased, and 
NASA in particular has established a number of programs to try to 
match up its inventions with civilian industrial uses. The extent to which 
these programs have been successful is by no means clear.” Of course, 
this spillover question is related in various ways to the controversy over 

% Note four things. First, the use of CPFF contracts tended to encourage the stockpil- 
ing of engineers and scientists by contractors. Second, the Secretary of Defense has 
claimed that at least ten cents is saved for each dollar shifted from CPFF to incentive 
contracts. (See DOD Cost Reduction Program—Second Annual Progress Report.) Third, 
at least one observer claims that incentive contracts may increase the likelihood of con- 
tracts being given to relatively inefficient firms. Fourth, for further discussion, see Scherer 
[45], Williamson [59], Mansfield [24], and C. Greer, “CPIF: The New Look in R and 
D Management,” Ind. Mgt. Rev., 1964. 

** Programs have been started by NASA at the Midwest Research Institute, the Univer- 
sity of Indiana, the University of Maryland, and elsewhere. The Midwest Research Insti- 
tute receives information on technical developments that have been used in the space 
program, evaluates them in terms of industrial applicability and then holds industrial 
briefings to communicate the results to industry. The Aerospace Research Applications 
Center at the University of Indiana stores all technical reports of the Space Agency in 
a computer facility, and provides this computerized data to the thirty industrial firms par- 
ticipating in its program. Members of the Center’s staff learn what a participant’s tech- 
nical needs are by having him provide a “profile of technical interests,” then attempting 
to retrieve pertinent information. The University of Maryland sends a description of 
promising innovations to a relatively large number of companies in the relevant field. 


See Allison [2], Mansfield [23], Solo [47], and Welles, et al. [57]. The DOD has been 
less concerned with promoting spillover. 
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the treatment of patent rights to inventions made under government pro- 
curement contracts.” 


V. Basic Research and Higher Education 


Consider next the important area of basic research, where the Na- 
tional Science Foundation plays a key role, although its expenditures 
on basic research are far less than the major mission-oriented agencies. 
It is generally agreed that the government should support basic re- 
search, but there is considerable uncertainty in Congress and elsewhere 
regarding the optimal amount of this support and its allocation among 
scientific fields, These are perhaps the most difficult science-policy 
problems. Formally, the government should push its expenditures to 
the point where the marginal social benefits from various kinds of 
basic research equal the marginal social benefits from the relevant 
resources in alternative uses. However, this rule, which is hard enough 
to apply in the case of applied research and development, is practically 
useless in the case of basic research, because its benefits are so difficult 
to predict. Faced with this enormously complex problem, the House 

` Committee on Science and Astronautics recently asked the advice of a 
distinguished panel of the National Academy of Sciences. As one 
would expect, the panel’s recommendations generally are based on cri- 
teria, like scientific merit, that are no more quantifiable than marginal 
social benefits. Where they are quantifiable, they usually amount to a 
plea for the maintenance of the status quo—or a simple upward ex- 
trapolation of expenditures for basic research.”* 

A related set of issues is concerned with the effects of federal R and 
D expenditures on higher education. These expenditures, as well as 
other policies of federal agencies, clearly influence the allocation of 
scientific and engineering effort between teaching, on the one hand, and 
applied research and development, on the other.** Machlup [21] and 
others have pointed out that applied programs, like NASA’s, compete 
with teaching for scarce scientific and engineering talent, and that in- 
creases in these applied programs can be dangerous if, by curtailing 
the supply of teachers, they reduce excessively the rate of increase of 
the supply of scientists and engineers. Studies have been made of the 


= The controversy over the treatment of these patent rights has received considerable 
attention. What little evidence we have suggests that this issue may not be as important 
as some, like Senator Long, would have us believe, but it is not entirely negligible. See 
Leontief [20], Preston [42], and Watson, Bright, and Burns [56]. 

See National Academy of Sciences [29], particularly the papers by Brooks, Johnson, 
Kaysen, Kistiakowsky, and Weinberg. This volume, which reflects the thinking of some 
of the country’s most distinguished scientists, contains a great deal of important and 
useful material, However, the assignment is close to an impossible one. For other rele- 
vant studies, see the Wooldridge report [37] and the recent National Academy study 
of chemistry. 

“For simplicity, I lump basic research with teaching. Of course, there is a strong com- 
plementary between basic research and teaching, the importance of which is pointed out 
by Machlup [21] and the President’s Science Advisory Committee [41]. 
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distribution of scientists and engineers between teaching and other 
work, and simple models have been used to derive “optimal” allocation 
rules [49?. Unfortunately, as their authors are aware, these studies 
suffer from the fact that the available data completely overlook the 
crucial differences in quality among scientists and engineers, and that 
the models oversimplify the relationships between teaching and R and 
D.” Also, there has been a great deal of criticism leveled at the effects 
of federal research grants and contracts on the quality of undergradu- 
ate education. For example, the Reuss Subcommittee [50] claims that 
federal research programs “have harmed scientific higher education by 
excessively diverting scientific manpower from teaching, and by over- 
emphasizing research to the detriment of teaching. .. .” (It claims, 
too, that an important imbalance has developed between the natural 
sciences, cn the one hand, and the social sciences and humanities, on 
the other.**) Because it is so difficult to measure the quality of under- 
graduate education, it is difficult to know how seriously to take these 
criticisms. Although the Subcommittee seems to think that the adverse 
effects of government research are borne out by the published testimo- 
ny of university professors and administrators, a close examination of 
this testimony shows that a great many of the respondents do not 
agree with this conclusion. The Subcommittee report seems to oversim- 
plify the situation.” 

Still another set of policy issues that has attracted considerable at- 
tention concerns the distribution of federal R and D spending. There 
are substantial disparities among regions and among universities in the 
volume of these expenditures, the differences being due largely to the 
fact that scientific strength is concentrated in certain regions and 
universities.” During the past few years, there has been growing pres- 


Bites one thing, the quality of teaching depends on the extent and quality of previous 
research, 

2 See the Reuss Subcommittee [50] and Machlup [21]. The National Foundation on the 
Arts and the Humanities was established recently to help remedy this imbalance, See 
Science, Oct. 1, 1965. 

2 Judging from the June, 1965, report, Responses from the Academic and Other Interested 
Communities to an Inquiry by the Research and Technical Programs Subcommittee of 
the Committee on Government Operations, the number of respondents that felt that 
federal research programs have not had a deleterious effect was about equal to the num- 
ber that felt that they have. For some other discussions of the effects of government re- 
search grants and contracts on higher education, see the National Academy of Sciences 
[30], Orlans [39], and Kidd [17]. Of course, one important consideration in this area has 
been fear of federal control of education. At this point, we should also note that there 
has been considerable discussion of the adequacy of the allowances for the indirect costs 
arising from government research grants to universities. Many observers claim that 
the imposition of a flat percentage limitation on the payment of indirect costs has been 
inequitable and has resulted in a drain on university funds. See Government and Science, 
Study No. 5 of the House Committee on Science and Astronautics [52], as well as the 
corresponding hearings before the Committee. Finally, problems in government-university 
relationships have sometimes arisen because of loyalty requirements, security measures, and 
classified resezrch on campus. 

B See Government and Science, Study No. 4 of the House Committee on Science and 
Astronautics [52], as well as the hearings before the Daddario Subcommittee; ie., the 
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sure in Congress and elsewhere for an equalization of these expendi- 
tures;” and in September, 1965, the President issued a major policy 
directive asking federal agencies to be more responsive to the 
have-nots in the competition for federal funds.” With regard to feder- 
al expenditures on academic research, how should we go about this 
process of equalization? For a number of reasons, it would seem un- 
wise to allocate research funds on a quota system based on regional 
student enrollment (or something similar), or to spread most of the 
available funds over a large number of minor universities, or to move 
from a system emphasizing project grants to one emphasizing institu- 
tional development grants.** Contrary to the expectations of some, it 
simply is impossible to establish fifty or a hundred universities that are 
first-rate in most major scientific fields in the short run, and there is a 
danger that in trying to do so, we may seriously weaken the relatively 
few that presently are excellent in most such fields. The others should 
be encouraged to attempt to excel in only a few areas and to broaden 
their scope gradually.* 


VI. A Department of Science 


Finally, I turn to an issue regarding the organization of scientific 
policy making in the federal government. In recent years, there have 
been proposals of a cabinet-level Department of Science, which would 
include the AEC, NASA, NSF, the basic research activities of the 
DOD, the National Bureau of Standards, the Office of Technical Ser- 
vices, the Patent Office, and part of the Smithsonian Institution. Advo- 
cates of a Department of Science, led by then Senator Humphrey, ad- 
vanced the following arguments in its favor. First, the secretary of 
such a department, because of his cabinet rank, would assure greater 


Subcommittee on Science, Research, and Development of the Committee on Science and 
Astronautics, U.S. House of Representatives, 82nd Cong., 2nd sess. 

In Congress, the Daddario Subcommittee, the Elliot Committee, and the Reuss 
Subcommittee have argued for a more even distribution of funds. See the House Com- 
mittee on Science and Astronautics [52], the House Select Committee on Government 
Research [51], and the House Committee on Government Operations [50]. Previously, 
the President’s Science Advisory Committee and the National Academy of Sciences recom- 
mended a policy of increasing the number of academic centers of excellence. See [41] 
and [30]. It has become customary for people interested in science policy to distinguish 
between “big science,” where research is very expensive because of high equipment costs, 
and “little science,” where support is given individual investigators and does not involve 
large capital costs. The political attention focused on the location of big science facilities 
is evidenced by the tremendous competition among states and cities for the proposed 
200 BEV Accelerator. 

2 See Science, Sept. 24, 1965, pp. 1483-85. 

™See Hornig [14]; the hearings before the Subcommittee on Science, Research, and 
Development of the Committee on Science and Astronautics, U.S. House of Representa- 
tives, 82nd Cong., 2nd sess.; this Subcommittee’s report, Higher Education in the United 
States, 1965; and Leland Haworth’s statement in the Fourteenth Annual Report of the 
NSF, 1965. Also, see C. Kerr’s The Uses of the University (Harvard, 1963). 

%2 See Wolfe [60] and Stigler [48], as well as the references cited in note 31. Greater 
interinstitutional cooperation and sharing of facilities and faculties might also be a 
useful development. 
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status for science. Second, the department would help to eliminate use- 
less duplication and to promote a better allocation of scientific man- 
power. Third, it would constitute a policy link between Congress and 
the President.” The proposal has been opposed by the scientific com- 
munity, for what seem to be good reasons. The 1958 Parliament of 
Science (and numerous scientists who testified) opposed the proposal 
because they feared further centralization and because it seemed ad- 
ministratively and politically unwise. Since the agencies that would be 
merged have great status and importance, the department might well 
be torn by intramural dissension. Moreover, the merger of agencies 
with practical missions with NSF might well result in the neglect of 
basic research programs. Finally, since the new department could not 
hope to include all government scientific activities (because Defense, 
Agriculture, etc., would have to maintain research establishments), the 
new department would have to compete with existing departments and 
could not act as a coordinator of all scientific activities.” 


VII. Conclusion 


In this paper, my assignment was to provide a general introduction 
to some of the major issues in national science policy. In attempting to 
fulfill this task, I have touched on a wide variety of questions concern- 
ing the allocation of R and D resources within the public sector, the 
support of civilian industrial technology, government procurement pol- 
icies, the patent system, military development strategy and organiza- 
tion, the spillover from military and space R and D to civilian technol- 
ogy, the size, allocation, and effects of federal support of basic re- 
search, the geographical and institutional distribution of R and D ex- 
penditures, and the organization of federal science policy making. 

These questions vary considerably with regard to the contribution 
that economics presently can make to their solution. With regard to 
many of the major issues concerning basic research, economics has 
very little to say. As one moves toward the development end of the R 
and D spectrum, economics becomes more useful, but it still has only a 
limited contribution to make. In another paper,” I have indicated the 
specific kinds of economic research that I believe are particularly 
needed. Broadly speaking, work is needed to develop better measures 
of the rate of technical change, to develop better models to character- 
ize technical change, to obtain more meaningful breakdowns of R and 
D, to investigate the sources of invention,®* to study the motivation 

“For example, see Hubert Humphrey, “The Need for a Department of Science,” 
Annals of the Amer. Acad. of Polit. and Soc. Sci., 1960. Also, see Senate Committee on 
Government Operations [54]. 

“ See Price [44]. 

35 See Mansfield [23]. 


3 A promising study in this area is Project Hindsight, a DOD study that attempts to 
measure the sources and value of research results in the military sphere. DOD scientists 
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and characteristics of inventors, to determine the extent of the econo- 
mies of scale in various types of R and D, to incorporate R and D ex- 
penditures and related inputs into the production function, to extend 
the work on sequential decision making in R and D, to estimate the 
costliness of separating military development from production, to 
study the effects of sharing rules on target costs, and to determine the 
effect of various factors on the diffusion of information. Hopefully, this 
paper will help stimulate economists to turn their attention to these 
areas. 


and engineers identify important innovations in each of a number of weapons systems, 
and attempt to determine who was responsible for the research underlying the inno- 
vations. Using the resulting data as a measure of research output, a comparison is made 
of the productivity of various types of laboratories, and an attempt is made to identify 
the managerial, organizational, and environmental factors associated with high produc- 
tivity. This study is just beginning. For a few of the preliminary results obtained to date, 
see Chalmers Sherwin’s testimony before the Subcommittee on Science, Research and 
Development of the House Committee on Science and Astronautics, July 1, 1965. 
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SCIENCE POLICY AND NATIONAL DEFENSE 


By ADAM YARMOLINSKY 
Depariment of Defense 


It is a privilege for a lawyer gone wrong to be invited to appear be- 
fore a group of economists, particularly since I recall the advice of my 
economics tutor who told me there were only two proper disciplines for 
someone who intended to make a career in government—one was eco- 
nomics and the other was law and, having tutored me in economics, he 
suggested that I choose the law. 

The best evidence of concern with the economics of science policy in 
the Department of Defense is that while there are seven assistant sec- 
retaries of defense dealing with such complex and difficult areas as in- 
stallations and logistics, systems analysis, and international security 
affairs, the director of defense research and engineering has the rank 
and pay of an undersecretary, one notch higher on the totem pole than 
his nonscientific colleagues. Similarly, his principal deputy is one step 
higher on the executive pay scale than his opposite numbers in other 
areas of responsibility, and the third layer in his organization has a 
comparable one-step advantage. There is also a more flexible profes- 
sional pay scale for scientific personnel under a special Act of Con- 
gress: Public Law 313. And I note that the Office of the Director of 
Defense Research and Engineering enjoys some 180 square feet of 
office space per person in the Pentagon while other offices have 156 
square feet or less. 

Any economist will recognize these distinctions as in the nature of a 
policy for dealing with a scarce resource. Standing by themselves, they 
represent a simple approach to the problem, but at least a clear one. 
Beyond this point policy becomes more difficult to discern and, indeed, 
to develop. 

In fact, it could be argued that, apart from salary differentials, the 
Department of Defense (which spends 55 percent of the government’s 
research and development dollar) has, at least until very recently, 
been treating the supply of scientific resources as essentially unlimited. 

Defense Department procurement policies permitted and even en- 
couraged the stockpiling by contractors of scientific and technical man- 
power and the extensive use of that manpower for activities that have 
well earned the nickname of brochuremanship. Contractors too often 
expended their best scientific and engineering talent on packaging pro- 
posals, and talented people too often spun off their own new erterprises, 
finding it more profitable to spend their time being salesmen rather than 
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scientists, The sum total of productive scientific effort was thus reduced 
as a result of unnecessarily duplicative entrepreneurship. 

On the in-house side, technical ability was too often wasted. In at 
least one instance, scientists employed in in-house laboratories of the 
Department had their minds taken off their complaints that the most 
challenging research tasks were assigned away from them, by the dis- 
traction of having to do the janitor work in their own laboratories— 
and their efforts to communicate with their colleagues in the outer 
world were frustrated by the fact that the local base commander would 
not deliver their mail unless they informed their correspondents in ad- 
vance of the interna] code numbers required by the base post office. 

At the same time the Department was engaged in a largely theologi- 
cal argument with defense industry about the nature of certain 
nonprofit entities, created with substantial initial injections of public 
funds (not unlike their profit-making counterparts), and whether these 
entities were uniquely qualified to do certain kinds of research and de- 
velopment work, and disqualified from doing other kinds. 

I do not mean to suggest by using the imperfect tense in the preced- 
ing paragraphs that all is now perfection, or that more than a fair be- 
ginning has been made in resolving these paradoxes in our official be- 
havior. 

But we have made a beginning. We have changed the ways we buy 
research and development services outside the Department and the 
ways we decide what we need to buy. We have broadened the range of 
outside organizations from which we can buy these services. And we 
are improving the quality of our own people on whom we depend for 
advice about what to buy and how to buy it. 

An awareness of a scarcity of scientific and engineering manpower 
resources has been a major factor in revamping contract procedures 
for the procurement of new weapons systems. The program definition 
phase has been instituted, during which the rival claims of competing 
contractors can be tested by more rigorous means than an examination 
of their sales presentations. During this phase, competing contractors 
pursue alternative paths towards defining the development effort to be 
undertaken in the next phase and identifying more precisely the design 
specifications for the end product. Finally, they submit a bid contain- 
ing cost estimates for development and procurement. The cost-plus in- 
centive fee contract has been adapted for use even in exploratory con- 
tracts where assembly line production is a long way off. The weight 
given to a contractor’s previous experience has been substantially in- 
creased in contract selection procedures, in part in order to discourage 
brochuremanship. 

These changes and others like them have required a better under- 
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standing of what the Department is actually doing by way of research 
and development, and where along the spectrum from pure research 
through exploratory research, advanced development, engineering de- 
velopment, and test and evaluation, the dollars are being spent. This 
detailed breakdown is a further application of the functional budgeting 
and program packaging procedures introduced in the Department in 
1961, and has been essential to the articulation of every aspect of science 
policy. The analysis that emerges emphasizes that by far the heaviest 
expenditures are incurred towards the development end of the research 
and development spectrum. In fact, out of the almost $16 billion 
budgeted by the federal government for research and development in 
fiscal 1966, almost $10 billion goes for development items, and the ratio 
is substantially the same for expenditures by the Department of De- 
fense alone. 

The detailed breakdown also points up the geometric increase in 
cost of any given program as it moves away from the drawing board 
into the shop. This analysis has in fact encouraged the development of 
devices like the program definition phase which consciously postpones 
final commitment to the procurement of a specific item, in order to 
minimize the cost of later stages. It is a good deal less expensive to 
explore blind alleys in the laboratory than in the field, and the program 
definition phase allows the Department to maintain its options in the 
choice of weapons at least until those uncertainties that can be resolved 
have been resolved. In this way we also maintain competition for as long 
as possible throughout the initial phases of a project. 

Another major advance was embodied in the 1962 Report to the 
President on Government Contracting for Research and Development, 
familiarly known as the Bell Report, after its principal author, your 
colleague, David Bell. The Bell Report took off from the fact that 
more than 80 percent of federally financed research and development 
“is conducted today through nonfederal institutions rather than 
through direct federal operations,” and urged the need to continue to 
rely heavily on the entire range of private institutions, universities, 
nonprofit entities and profit-making industrial corporations available 
to perform this work. It argued that the character of the private insti- 
tution, whether profit or nonprofit, should not affect the choice of a 
particular contractor to perform a particular task. And it identified the 
troublesome conflict of interest problems that arise when a research 
and development contractor also undertakes production responsibil- 
ities, so that he may be preparing specifications for a proposal on which 
he will later want to bid for production. These problems, it concluded, 
were not solved by the expedient of creating new nonprofit entities, but 
rather required a new set of rules for profit and nonprofit organizations 
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alike to insure objectivity and fairness in particular situations where 
conflicts might otherwise arise. 

Perhaps paradoxically, while these new rules have increased the area 
within which nonprofits and profits can compete, they have also re- 
duced the government’s need to rely on some of the large nonprofit en- 
tities like the Aero-Space and Mitre Corporations which it found it 
necessary to create in the last decade. 

The Bell Report also recommended substantial improvement in the 
work environment for scientists and technicians within the govern- 
ment; and the Department of Defense has been actively concerned 
over the last three years with making this recommendation a reality. 
Apart from the salary increases embodied in the 1964 Federal Pay Act, 
we have shortened the chain of command from the top of the military 
department down to the individual laboratory, we have given laborato- 
ries more direct access to the resources they need, and we have in- 
creased the provision for discretionary research funds under the direct 
control of the laboratory director. The effects of the serious erosion of 
competence in our in-house laboratories which we faced in the 1950's 
have not yet been completely overcome. But the trend has been re- 
versed. 

It is not the expectation of the Defense Department planners that 
the in-house laboratories will occupy more than a minority role in 
doing the actual work of research and development for the Depart- 
ment. It is rather the view that they will provide continuing special 
competence in particularly military specialties. 

It is also felt that contracting for research and development cannot 
be intelligently administered unless the administrators understand 
what they are contracting for. And this understanding in turn requires 
experience at the laboratory bench as well as at the office desk. To 
some extent this experience can be acquired during periods of service 
outside the government. But the opportunity needs to be available 
within the government as well. 

All ‘of the activities of the Department that I have been cataloguing 
might perhaps be lumped together under the general heading of con- 
sumer education, for the chief consumer of scarce scientific resources. 
Attracting and retaining people who know what we need, giving them 
the widest possible range of sources to choose from, and the most effec- 
tive tools to make the choice, are all part of the effort to improve the 
quality of the selection process. 

Nor is this effort limited to the procurement of research and de- 
velopment of weapons of war. The Defense Department buys blankets 
as well as bullets, and groceries as well as guns, and it builds housing 
developments as well as hangars. In all of these areas it is so large a 
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consumer that the opportunities for substantial economies by applying 
large-scale research and development are very considerable indeed, 
and, as a result of several new initiatives recently directed by the Sec- 
retary of Defense, they are just beginning to get attention. 

The question remains whether what is good for the Department of 
Defense is also good for General Motors? And the question is particu- 
larly pertinent when the Wall Street Journal reports, as of last week, 
that the private share in U.S. research and development spending, 
though still less than 40 percent, has increased slightly over the last 
year. I submit that at least two major lessons of the economics of de- 
fense science policy apply to the economics of national science policy. 
Our scientific resources are now so great that we can modify our envi- 
ronment substantially in any way we choose—even destroy it com- 
pletely. The range of modification is limited only by our own imagina- 
tion. The first lesson, therefore, is that we cannot afford to leave the 
imagining to the scientists alone. We have to do it ourselves. Just as 
defense planners have allowed their imagination to range from weapons 
systems to family housing units, so nondefense planners must allow 
their imagination to range from nuclear power plants to better educa- 
tional systems. 

Second, we are accustomed to asking scientists whether they can 
perform particular tasks for us—to build an intercontinental ballistic 
missile or to land on the moon. Increasingly, the question now is not 
whether, but how much will it cost, and what else can we buy for the 
same amount of money. As soon as that question is asked, it seems to 
me economists are entitled to review the bidding. You are the experts 
on relative value. You may have to acquire a certain amount of techni- 
cal, scientific and engineering knowledge in order to do the job proper- 
ly, but it will be well worth it—not only for your own professional sat- 
isfaction, but for the advice that you can then give to the politicians. 


SOME ASPECTS OF THE ALLOCATION OF SCIENTIFIC 
EFFORT BETWEEN TEACHING AND RESEARCH 


By MICHAEL D. Inrrmicator, University of California, Los Angeles 
and Bruce L. R. Surry, RAND Corporation 


I. Introduction 


The allocation of scientific effort has recently become a subject of 
concern to both policy-makers and economists. For the policy-maker 
the substantial public expenditures on “big science” have led to 
difficult choices in the allocation of scientific effort. For the economist 
it has become clear that there is an important relationship between 
scientific and technological progress and economic growth.’ The result 
for the scientific community is that it can no longer be regarded as an 
autonomous enclave, insulated from the larger social and economic con- 
text, but must operate within a general framework of public account- 
ability. 

The allocation of resources to science presents the policy-maker and 
economist with a multitude of problems of choice, including the alloca- 
tion of public funds among various fields of scientific activity and var- 
ious projects and the choice of which institutions to support, in what 
ways, and with what regard for various patterns of interaction among 
different institutions. Of central importance, also, are questions of the 
allocation of trained scientists among different scientific careers and 
various projects and institutions. 

This paper analyzes one aspect of the problem of scientific choice: 
the allocation of new scientists between teaching and research careers. 
In particular we are concerned with the “feedback” of science docto- 
rates into higher education.* There may be a danger of either seriously 
weakening the educational process or “starving” nonacademic scien- 
tific endeavor by an improper allocation between scientific careers. 
The aim of this study is to provide a conceptual framework for analyz- 
ing this problem: by considering some simplified objectives of a 
science policy, developing a model for the allocation of new scientists, 
identifying preferred allocations in the light of the objectives and the 

*Derek J. DeSolla Price, Little Science, Big Science (Columbia Univ. Press, 1963). 

* Edward Denison, The Sources of Economic Growth and the Alternatives Before Us 
(Committee for Economic Development, 1962). 

*F, Machlup, “Can There Be Too Much Research?” Science, Nov. 28, 1958, pp. 1320- 
25. V. Stoikov, “The Allocation of Scientific Effort: Some Important Aspects,” Q.J.Z., 
May, 1964, pp. 307-23. Richard H. Bolt, Walter L. Koltun, Oscar H. Levine, “Doctoral 
Feedback Into Higher Education,” Science, May 14, 1965, pp. 918-28. See Richard Stone, 


“A Model of the Educational System,” Minerva, Winter, 1965, pp. 172-86, for a more 
general approach. 
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model, and discussing the possible implications for science policy. 

The proportion of new scientists choosing teaching careers is used 
here as a measure of the allocation of new scientists between teaching 
and research. The remaining new scientists are assumed to become re- 
searchers. A crude measure of the allocation hence is the propor- 
tion of new science Ph.D.’s whose first employer is a college or univer- 
sity, as shown in Table 1. This measure is crude because the educa- 
tional function does not correspond uniquely to the institutional sector 
called “colleges and universities”: doctoral scientists in colleges and 
universities are not all engaged in full-time teaching* and conversely 
some educational endeavor is carried on in institutions other than col- 
leges and universities. There are furthermore important complemen- 
tarities between teaching and research.” But teaching and research are 
not only complementary; they may also be competitive at some point 
for the scientists’ time and attention.® 


TABLE 1 


PROPORTION OF NEw Pu.D.’s IN SCIENCE First EMPLOYED By A COLLEGE OR 
University, 1957-62 


Year Proportion 
1957 cee tan Beh eae ia DERE TEAS ose 46 
1958 vise seis acute cle Baers sh Agate ane 49 
1950 ec aana eae ES E a an 51 
1960 E EE 44 
1961 icccxcogia iy dian ib dag ee ces 44 
W962. asin tthe Sod ee ee eae ed eed ete eee 44 


SOURCES: 

L. R. Harmon and H. Soldz, Doctorate Production in Uniled. States Universities, 1920-1962 
(Publication 1142 of National Academy of Sciences, National Research Council, Washington, 
D. C., 1963 for 1957-1961); Bolt, Koltun, and Levine, op. cit., for 1962. For a breakdown 
among various fields of science (and engineering) see both sources. For a discussion of the 
Ma ae in the proportion over time, see Bolt, Koltun, and Levine, op. cit., p. 924, and below 
in Part V. 


II. Objectives of Science Policy 


A critical and most difficult aspect of analyzing science policy is the 
specification of operational policy objectives. The National Science 


*Yn 1960 there were 130,000 scientists primarily employed by colleges and universities 
but only 62,000 full-time equivalent teaching scientists according to the National Science 
Foundation, Profiles of Manpower in Science and Technology (NSF 63-23, Washington, 
D.C., 1963), p. 25. 

š As a recent picturesque formulation put it: “Teaching and research are like sin and 
confession—if you don’t do some of the one you don’t have anything to talk about in 
the other.” Soviet planners seem to have learned this lesson the hard way. An extreme 
compartmentalization of teaching and research, instituted after the Bolshevik revolution, 
was gradually seen to be detrimental to both the quality of higher education and to the 
productivity of the research effort. See Alexander G. Korol, Soviet Research and Develop- 
ment: Its Organization, Personnel, and Funds (Massachusetts Inst. of Tech. Press, 1965), 
pp. 83-103. 

*See, for example, Conflict Between the Federal Research Programs and the Nation's 
Goals for Higher Education, Eighteenth Report of the Committee on Government Opera- 
tions, H.R. No. 1158, 89th Cong., 1st sess., Oct. 13, 1965. 
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Foundation experience illustrates this point. Although directed by the 
1950 legislation which established the foundation to formulate the ob- 
jectives of a national science policy, the NSF has made little progress 
toward this end. In general, studies dealing with science policy have 
encountered similar difficulties in defining policy objectives and have 
usually formulated only very broad and sometimes ambiguous objec- 
tives.” The present study attempts a different approach. We attempt to 
identify and treat systematically some explicit though simplified policy 
objectives as a way of clarifying some difficult aspects of science policy. 
This specification of objectives is based on several assumptions: 

First, it is assumed that there are social benefits for both teaching 
and research. Research provides social value in various ways, in- 
cluding the social productivity of the research effort and its contribu- 
tion to the stock of knowledge which contributes to the educational 
process. The social value of teaching is partly the social benefits of 
education itself but also the future teaching and research effort of stu- 
dents who become the next generation of scientists. The products of 
both research and teaching are therefore to some extent “public goods” 
consumed in part by society as a whole. Furthermore, while both 
teaching and research provide both current and future benefits, the 
benefits of teaching probably lie further in the future than the benefits 
of research. These considerations suggest that the private rewards for 
teachers relative to those for researchers may fail to represent the so- 
cial benefit of teaching relative to research. Thus the free market may 
fail to allocate skills properly between teaching and research.® 

Second, it is assumed that the amount of effort devoted to teaching 
and research can be measured by the number of (full-time equivalent) 
teaching and research scientists, respectively. Because of wide dispari- 
ties in teaching and research abilities, this assumption must be viewed 
as no more than a first approximation.’ 

Third, it is assumed that the policy objective can be represented as 
the maximization of welfare and that the welfare function is composed 
of two terms, indicating its dependence both on the number of research 
and teaching scientists at some future date and on research and teaching 
scientists and on time during the intermediate period of time between 
the present and future date. Mathematically the welfare function is of 
the form: 


"See B. L. R. Smith, The Concept of Scientific Choice: A Brief Review of the Litera- 
ture (RAND Corp., P-3156, June, 1965). An abridged version of this paper will appear in 
The American Behavioral Scientist, May, 1966. 

° That the free market fails to allocate appropriately does not, of course, mean that a 
government influenced allocation will be appropriate. Poor government policy—or lack of 
policy-—may influence the allocation in an undesirable direction. 

° Scientific output is measured via inputs just as in national income accounts govern- 
ment output is measured via inputs. 
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= FIRT), ED + f "IRO, EO), idi 


where: 
W = welfare, to be maximized 
t = time 


t = 0, initial (present) time 

t = T, terminal (future) time, possibly infinite 

R(t) = research scientists at time z 

E(t) = teaching scientists at time ¢ 
and where the future component of welfare, at the end of the period 
(t = T) is summarized by the function F[. , .] and the intermediate 
component of welfare, over the intermediate period (0 < £< T) is 
summarized by the function J[.,., .]. 

The components of welfare during the intermediate period are added 
(integrated) to obtain the contribution to welfare. An underlying as- 
sumption of the welfare function is therefore that intermediate compo- 
nents of welfare are independent and additive. This assumption must 
also be considered a crude first approximation. To the extent that re- 
search is basic research, the intermediate component of welfare de- 
pends not only on the number of research scientists at any particular 
time but also on the number of research scientists at previous times. 
Even excluding time discounting, ten research scientists working for 
one year do not produce the same results as one research scientist 
working ten years. 

The welfare function as defined above is a very rich one in that it 
includes many possible objectives of science policy as special cases. 
Three cases in particular may be cited: 

1. Maximum Terminal Value. Maximize the value of scientific effort 
at some future date, given the date and the value on this date of scien- 
tists as teachers relative to their value as researchers.” 

2. Minimum Time. Minimize the time required to attain given ter- 
minal numbers of research and teaching scientists. 

3. Maximum Present Value. Maximize the present value of teaching 
and research over the interval from the present to some future date, 
possibly infinite, given a constant discount rate and a constant value of 
scientists as teachers relative to their value as researchers during the 
time period.** 


“The future values of scientists as teachers and as researchers must, of course, partly 
take account of the period beyond the terminal date. Planning should not aim at a 
terminal point with no concern for the state of affairs beyond that point. 

“When there is no upper limit on the terminal date, the present value object, with an 
infinite time horizon (T = ©), is perhaps most relevant since maximizing welfare within 
each period does not necessarily lead to the maximization of welfare over the entire period. 
There may be, however, some circumstances in which a particular terminal date may be 
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These three special cases as well as a more general case will be used 
below to obtain, within the framework of a model, preferred alloca- 
tions of new scientists between teaching and research careers, No pre- 
tense is made that even the general welfare function is general enough 
in exhausting all important aspects of the problem of specifying 
science policy objectives or even treating all the relevant variables. 
The welfare function nevertheless does include some significant vari- 
ables likely to have a bearing on important policy choices, and we be- 
lieve it may serve a useful heuristic function in government planning. 
Furthermore, having a welfare function in the model also opens up the 
possibility of an analysis under uncertainty, since the expected utility 
approach applies. 

‘ 


TII. A Model for the Allocation of New Scientists 


The problem of allocating new scientists between teaching and re- 
search can be approached using the conceptual framework of a model. 
The model developed here is similar to those proposed by Stoikov and 

_ by Bolt, Koltun, and Levine.” 

The number of scientists at time ¢, S(t), equals the number of re- 

search scientists, R(t), plus the number of teaching scientists, E(t): 


S(t) = Ri) + EÀ. 


The increase in the number of scientists at time ż, the time rate of 
change of S, S(¢), is hence the sum of the time rates of change of R 
and E: 


S(t) = RW) + EQ). 


The increase in the number of scientists at any time depends, among 
other factors, on the number of teachers, the productivity of teachers, 
the number of students, and laboratory-classroom facilities. It will be 
assumed that of these factors the critical ones are the number and pro- 
ductivity of teachers. This assumption is probably justified for the 
United States at the present time and for the immediate future in 
view of the continued pressures toward greater graduate school 
enrollments." Thus we hypothesize a production function for new 


important; for example, the U.S. commitment to land a man on the moon before 1970 
and the goal of a developing nation to achieve a “critical mass” of scientific capability 
as rapidly as possible. 
2V, Stoikov, op. cit.; Richard H. Bolt, Walter L. Koltun, and Oscar H. Levine, op. cit. 
“See William V. Consolazio, ‘Sustaining Academic Science, 1965-75: A Science Re- 
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scientists dependent on the number of teaching scientists and time, 
{(E(2), t], representing the gross increase in the number of scientists in 
year £. The dependence on time allows for productivity improvements 
due, for example, to technological aids such as programmed instruc- 
tion. Presumably both partial derivatives of f are positive. The net in- 
crease in the number of scientists is the gross increase less deprecia- 
tion. Assuming the number of scientists leaving the field of science be- 
cause of death, retirement, or transfer to other occupations is propor- 
tional to the total number of scientists, the depreciation term is dS(£).™ 
The net increase in the number of scientists is then: 


SQ) = f[E@, t] — as). 


The measure of the allocation of new scientists between teaching 
and research will be the proportion of new scientists becoming teach- 
ers. The historical record of this measure is given in Table 1 for 1957- 
62. By the above assumption that scientists are either teachers or re- 
searchers, if b is the allocation proportion, then (1 — b) represents the 
proportion of new scientists becoming researchers. Assuming the same 
depreciation rate d applies to both teaching and research scientists, the 
rates of increase in the number of teachers and number of researchers 
are, respectively: 


E(t) = bf[EQ, t] — dE) 
RG) = (1 — TEW, t] — dRO. 


It is assumed that appropriate policies can affect initial career choices 
but only within certain narrow limits. Thus: 


0<bBSbSh <1 


where bo and bı are the presumably distinct lower and upper limits on 
the allocation proportion. The case of compulsory choice of occupation, 





sources Planning Study,” Educa, Record, Spring, 1964, pp. 210-29. In other countries, 
this assumption may not. be justified. Cuba, for example, seems to have suffered recently 
from an excess supply of teachers and insufficient numbers of students. See A. R. Jolly, 
“Education,” in Dudley Seers, ed., Cuba: The Economic and Social Revolution (Univ. of 
North Carolina Press, 1964). Further, this assumption may not be justified for the United 
States at some future point. There is clearly some upper limit to the supply of indi- 
viduals who are capable of becoming productive scientists. 

“Richard H. Bolt, Walter L. Koltun, and Oscar H. Levine, op. cit., estimate d is 0.2; 
ie, 2 percent of scientists leave the profession each year due to death, retirement or 
transfer. 
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for which be = 0, bı = 1, is rejected as unacceptable in a democratic 
society. 

There are several limitations to the model. First, the model does not 
explicitly incorporate real world conditions of supply and demand for 
scientific talent and;the complex interrelationships between the two. A 
sharp decline in the amount of government funds channeled to the sup- 
port of research and development, for example, could result in a de- 
cline in the attractiveness of a scientific career and a possible slacking 
off in student enrollments. A full analysis of the problem would have to 
devote much more careful attention to real supply and demand condi- 
tions and how the allocation of new scientists is thereby affected. 

Second, the model does not consider changes in careers for estab- 
lished scientists, in particular, changes between teaching and research 
careers. Such midcareer changes may be of considerable importance 
for certain disciplines in which scientists reach their creative peaks at 
an early age, leading in some cases to initial careers in research fol- 
lowed by careers in teaching. These midcareer changes have been ne- 
glected partly for analytical convenience and partly because public 
policy probably has a greater influence over initial career choices than 
changes in established careers. The model can, hopefully, be extended 
to deal with this aspect of the problem. 

A third limitation of the model is the fact that it considers only two 
broad sectors: teaching and research. It would be desirable to consider 
finer distinctions and other sectors, such as undergraduate versus grad- 
uate teaching, basic versus applied research, and administration. The 
crude two-sector model employed here, however, does provide some 
insights and hopefully can be extended to provide a richer representa- 
tion of the complex reality of this class of allocation problems. 

Finally—and most important—the model does not directly consider 
questions of quality. Such questions are of course crucial and are 
difficult to assess on the basis of quantitative indices. Quality is ig- 
nored here, partly because of the difficulty of measurement and partly 
because quantitative relationships are to some extent indicative of 
quality in both education and research. 


IV. Preferred Time Paths for the Allocation Proportion 


The problem of this section is to determine a preferred time path for 
the proportion of new scientists entering teaching b*(¢). By “pre- 
ferred” is meant the attainment of some policy objective as discussed 
in Part II within the context of the model developed in Part ITI. Spe- 
cial cases of this general problem are those of the three special cases of 
objectives, maximum terminal value, minimum time, and maximum 
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present value, combined with the assumption of constant average pro- 
duction of new scientists per teaching scientist. The latter assumption 
is: 


JEO, 1 = EO a 


where g is the average production rate, assumed constant.” 
The preferred time path for the allocation proportion in these spe- 
cial cases is: 


maximum = 0; if O<ti<i 
minimum = bə if i<i<T 


"o= 4 
i.e., allocate the maximum proportion of new scientists to teaching dur- 
ing an initial period and then allocate the minimum proportion to teach- 
ing during a terminal period. At the switching time #% which depends 
on the parameters of the problem, the allocation proportion switches 
from a maximum value. The result is often referred to in capital theory 
as a turnpike theorem since the best path is the indirect turnpike which 
allocates initially a maximum proportion to teaching and finally a 
minimum proportion to teaching.” 

An example of the minimum time problem is one for which there are 
initially 100 teachers and 80 researchers and the cutoff date is defined 
by 200 teachers and 240 researchers. Each teacher produces .14 scien- 
tists each year, scientists exit their profession at the rate of 2 percent 
per year and through appropriate policies the percent of new scientists 
allocated to teaching can vary from 10 percent to 60 percent. The solu- 
tion is then to allocate the maximum (60) percent of new scientists to 
teaching in the first 11.2 years and then to allocate the minimum (10) 
percent of new scientists to teaching in the remaining 4.3 years, attain- 
ing the desired terminal numbers of researchers and teachers in 15.5 
years. 

A more general case is that of the general objective function of Part 
II combined with the general production function of Part III. Assum- 
ing the intermediate component of welfare is summarized by a linear 
function, the preferred time path for the allocation proportion in this 
more general case is still one in which the allocation proportion at any 
time is typically at its maximum or minimum values, but in this case 


* Richard H. Bolt, Walker L. Koltun, and Oscar H. Levine, of.’ cit., estimate g as .14; 
ie. seven doctorate educators on the average produce one new doctorate each year. 

“The switching solution is obtained from the technique of control theory. See L. S. 
Pontryagin et al, The Mathematical Theory of Optimal Processes (Interscience, 1962). 
It is assumed that be < d/g < bi 

“See T. C. Koopmans, “Economic Growth at a Maximal Rate,” Q.J.E., Aug., 1964. 
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there may be more than one switch between these extreme values. The 
allocation proportion is at its maximum (minimum) value if the margi- 
nal social benefit of teachers exceeds (is less than) the marginal social 
benefit of researchers." 


V. Some Possible Implications for Science Policy 


The Switching Character of the Analytic Results. A first point that 
merits reflection is the switching nature of the analytic results. The de- 
sired objectives are best achieved by allocating either a maximum or a 
minimum proportion of new scientists to teaching, possibly switching 
one or more times between extreme values. This notion will hardly be 
surprising to economists familiar with unbalanced growth and turnpike 
theorems. It might, however, appear rather novel to policy-makers and 
observers of science policy who have often considered balance and gra- 
dualism important components of science policy. But the notion of 
pronounced shifts in policy actually has some intuitive appeal. Science, 
like national economies, often advances in an unbalanced pattern, 
making rapid strides first in some sectors and then in others. A high 
degree of flexibility and responsiveness to changing needs may there- 
fore be an important requirement for science policy. 

In particular, we may need a high degree of flexibility among the in- 
stitutions chiefly responsible for the nation’s scientific effort. Adminis- 
trative agencies must be flexible enough to “shift gears” quickly and to 
make appropriate changes in their policies and procedures. A research 
organization established for a specific mission, for example, might have 
to be disestablished promptly once its mission was fulfilled. Such a 
flexibility does not generally exist in the conduct and management of 
the nation’s scientific effort: organizations and programs once estab- 
lished tenaciously cling to life even though their original mission may 
have been completed; institutional policies and procedures tend to 
generate an inertia which makes innovation difficult; and institutional 
policies make career patterns in many fields of science somewhat 
inflexible. Of course, there are costs to be incurred in achieving greater 
flexibility that doubtless place certain realistic limits on the scope for 

*The time paths of these marginal social benefits (or shadow prices) are obtained 


from control theory. If e is the marginal social benefit of teaching and r is the marginal 
social benefit of research then: 


pent eh E A _ oF 
ary [Be ++ (1 dlg ted e(T) = = 
junt noe 
eS aR rD = sR 


See L. S. Pontryagin, op. cit. 
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innovation. One cannot normally envisage a total description of prevail- 
ing institutional or career patterns, Institutions devoted to scientific ac- 
tivities are difficult to create de novo and their fate cannot be made 
wholly dependent on short-term variations in assessments of national 
needs, But marginal edjustments in the system from time to time can 
and probably should be made with the objective of making the system 
more adaptive to changing needs. 

The Importance of the Educational Function. Another interesting 
implication of the analysis is the importance to be inferred for the edu- 
cational function. Since teaching and research in some ways represent 
incommensurable values, it is difficult or impossible to specify unambig- 
uous objectives for science policy. For a number of reasonable assump- 
tions concerning objectives, however, the model imputes a high social 
benefit to teaching. The best route to attain certain goals is through the 
indirect path of first strengthening the educational sector. This result 
has some intuitive appeal and appears to be supported to some extent by 
historical evidence. Ben-David, in accounting for German primacy in the 
field of medical research at the turn of the century, has pointed to the 
importance of a reserve of scientific capabilities in academic institu- 
tions that enabled Ge-many to overtake the previous leaders in medi- 
cal research.” Kayser. has also argued the importance of a reserve of 
scientific capabilities, especially in academic basic science, that can 
be drawn on for varicus purposes in times of extreme national need.” 
A weakened educatioral capability might place a strain on growth po- 
tential by not providing the “slack” in the system necessary to exploit 
new opportunities. Thus there may be some good sense in emphasizing 
the strengthening of the educational sector,” 

In recent years there has been a growing concern that education has 
suffered in the great expansion of federal research support programs.” 

” Joseph Ben-David, “Scientific Productivity and Academic Organization in Nineteenth 
Century Medicine,” in Bernard Barber and Walter Hirsch, eds., The Sociology of Science 
(The Free Press, 1962), pp. 305-28. 

” Carl Kaysen, “Federal Support of Basic Research,” in Basic Research and National 
Goals (National Academy cf Sciences, 1965), pp. 147-68, esp. pp. 150-51. The scientific 


effort in World War II provides an example of the effective use of academic scientists in 
time of extreme national need, 

= This conclusion, perhaps surprisingly, may have considerable relevance for the devel- 
oping nations. These nations face understandable pressures for early results from their 
investments in science and technology. Frequently they are advised to take the “natural” 
route of applying the fruits of science and technology of the advanced nations to their 
immediate problems. The ease of scientific and technological “transfer,” however, has prob- 
ably been greatly overestimated. In actuality, a developing nation may need a fluorishing 
science and higher education if it is to adapt effectively the technology of other nations. 
See Edward Shils, “Scientific Development in the New States,” in Ruth Gruber, ed., 
Science and the New Nations (Basic Books, 1961), pp. 217-26, and H. J. Bhabba, “Science 
and the Problems of Development,” Science, Feb. 4, 1966, pp. 541-48. 

= Conflicts Between the Federal Research Programs and the Nation’s Goals for Higher 
Education, report of the Committee on Government Operations cited above; Federal 
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Common arguments are that professors have been motivated to neglect 
teaching in view of the easy availability of research funds and that 
promising scientists have been lured away from teaching by lucrative 
opportunities in industrial or government research institutions. The 
evidence is not sufficiently clear to permit a very satisfactory evalua- 
tion of such arguments. Extensive government support of research in 
some ways has undoubtedly strengthened higher education. Federal 
research funds to colleges and universities have likely enhanced the 
attractiveness of a teaching career and in many cases probably have 
improved the quality of graduate education by providing graduate stu- 
dents an opportunity to gain research experience. 

Yet there may be some reason to fear the long-term consequences of 
present policies. As the moon venture comes to maturity, for example, 
a strain may be put on the supply of scientific talent available for em- 
ployment in colleges and universities.” While the prestigious national 
university centers will probably have little difficulty in attracting 
promising new scientists as teachers, the liberal arts colleges and the 
lesser-known universities, especially those in certain sections of the 
country, could encounter substantial difficulties in attracting teaching 
scientists. This could have an adverse effect on the educational process 
on the theory that the national university centers depend on infusions 
of talent from the secondary institutions, and a weakening of any part 
of the system could ultimately offset the health of the system as a whole. 
Of course, it is not only federal research support programs that might 
have an importance influence on the quality of education. Some univer- 
sities, in an effort to upgrade their academic status, may overemphasize 
research relative to teaching. These factors, in any case, point toward 
the need to consider seriously how our society can assure the continued 
vitality of the educational system at a time when ever increasing de- 
mands are placed on scarce scientific manpower resources. 

Policy Initiatives. Present policies of federal agencies primarily re- 
sponsible for science policy clearly have some influence over both the 
initial career choices of scientists and the distribution of scientific effort 
between teaching and research in academic institutions. For example, 
the increased national interest shown in graduate education and the 
increased availability of federal funds for research in colleges and uni- 
versities probably contributed to the rise in the feedback of new scien- 





Support of Basic Research in Institutions of Higher Learning (National Academy of Sci- 
ences, Publication No. 1185, 1964); and Harold Orlans, The Effects of Federal Programs 
on Higher Education (Brookings Institution, 1962). 

2 See Towards a Better Utilization of Scientific and Engineering Talent: A Program 
for Action, A Report of the Committee on Utilization of Scientific and Engineering Man- 
power (National Academy of Sciences Publication 1191, Washington, D.C., 1964), 
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tists into higher education between 1957 and 1959, as reported in 
Table 1. Similarly the decline in the feedback into higher education 
after 1959 probably arose in part from the expansion of research pro- 
grams in industry and the federal government resulting from the space 
program. It would seem desirable for the federal science agencies to 
exercise this influence in a more systematic fashion, paying closer at- 
tention to the interrelations of their separate policies and to the long- 
term consequences of their policies. There are a number of policy ad- 
justments which could contribute to this end without either basically 
altering the pluralist pattern of science support, disrupting the intri- 
cate doctorate producing system, or leading to unacceptable govern- 
ment controls over science. 

One possibility is a program of teaching and research fellowships 
which would either supplement or supplant present postdoctoral fel- 
lowship programs.** The relative numbers of teaching and research 
awards could be varied according to an assessment of the desirability 
of increasing the number of teaching or research scientists at that 
time.” Such a program could enable science policy-makers to stimulate 
science doctorates toward critical sectors of the nation’s scientific 
effort. 

A second set of policy initiatives would involve closer attention to 
the subtle incentives in government contracts. Adjustments of seem- 
ingly minor contractual details could have a considerable impact on 
the allocation of new scientists and the distribution of scientific effort 
between teaching and research. Some government contracts with uni- 
versities, for example, currently do not allow time spent on teaching as 
a legitimate overhead cost, and thus probably serve as an incentive to 
channel university resources toward research and away from 
teaching.” These provisions could be amended to allow some portion 


“The recent report of the Committee on Government Operations, op cit., p. 26, recom- 
mended a plan similar to that suggested here for a program of science teaching fellow- 
ships. The dangers of present postdoctoral fellowships introducing disruptive effects on 
university teaching programs are discussed in Federal Support of Basic Research in Insti- 
tutions of Higher Learning, op. cit, pp. 92-93, and in E. C. Pollard, “How to Remain 
in the Laboratory Though Head of a Department,” Science, Sept. 4, 1964, pp. 1018-21. 

*To assist disadvantaged regions, a regional formula might be introduced in this fel- 
lowship program. 

2 The point may be illustrated concretely by reference to certain policies of the National 
Institutes of Health (NIH). The NIH considers capital expenditures on research equip- 
ment, for example, as allowable direct costs. But only that proportion of the investigator’s 
salary which is equivalent to the proportion of time spent working on the research proj- 
ect is considered an allowable direct cost. The effect of this requirement is offset to some 
extent by the fact that many graduate students are employed as research assistants on 
NIH-supported research projects and the portion of the investigator’s time devoted to 
directing the efforts of these students is chargeable as a research cost. Nevertheless, it is 
difficult to escape the conclusion that this provision may act as a subtle incentive for 
the recipient of NIH research funds to be concerned with the research project and psy- 
chologically to be less sensitive to teaching responsibilities (especially undergraduate 
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of an investigator’s time spent on teaching as a legitimate overhead 
cost and thereby influence the allocation of effort between instruction- 
oriented and noninstruction-oriented activities, especially for univer- 
sities heavily supported by federal funds. 

Another policy initiative that invites consideration is the prospect of 
obtaining teaching services from scientists engaged primarily in re- 
search occupations. Qualified research scientists working for the gov- 
ernment or for a government contractor could be allowed and encour- 
aged to spend some porticn of their working time teaching either with- 
in their own institutions or at approved nearby academic institutions.” 
Such a proposal could stimulate researchers to become researcher- 
teachers just as many teachers have become teacher-researchers. Such 
a plan would offer several advantages: First, it would serve to facilitate 
recruitment for certain kinds of research institutions that might wish 
to offer an opportunity for an individual to retain an academic tie. Sec- 
ond, such an arrangement might help strengthen the role of the applied 
sciences in graduate curricula.” Third, the plan could be used to en- 
courage a greater geographical dispersion in the distribution of scien- 
tific talent and a greater mobility in the scientific career. By co-lo- 
cating a federal research establishment near a cluster of universities in 
one of the scientifically less privileged regions of the country, for ex- 
ample, it might be possible to elevate the quality of science instruction 
in these universities. In certain cases both the quality of graduate in- 
struction and the productivity in mission-oriented research could be 
enhanced by a closer relationship between research and academic insti- 
tutions. 

We conclude by cauticning against an unrealistically rigid distinc- 
tion between “teaching” and “research.” Although we believe that it 
may be desirable from time to time to influence the career choices of 
scientists toward either teaching or research, the interrelations be- 
tween the two classes of activity (and between different science insti- 


teaching). It can probably be assumed that, by allowing some portion of the investi- 
gator’s time spent on teaching as an allowable cost, there might be subtle but important 
shifts in incentives that could serve to strengthen the teaching role. 

=“ Alvin M. Weinberg proposed such a plan in “The Federal Laboratories and Science 
Education,” Science, Apr. 6, 1962, and has started such a system at Oak Ridge under an 
arrangement with the University of Tennessee. See John W. Finney, “U.S. Will Examine 
Its Laboratories,” New York Times, Sept. 6, 1964, p. 37. For some empirical findings on 
the willingness of industrial sciertists to teach part-time, see J. W. Nystrom, “Can Indus- 
trial Laboratories Supply Part-Time College Teachers?” College and University, Winter, 
1964, pp. 135-46. 

In the recent National Academy of Science report, Basic Research and National 
Goals, op. cit., the papers by Arthur Kantrowitz and Edward Teller strongly urge such 
a plan. They argue that the United States has slipped badly in the applied science fields 
and that cooperative arrangements between academic institutions and government and 
industrial laboratories could strengthen graduate enducation in the applied sciences, 
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tutions) are of critical importance. The quest should be to promote 
fruitful patterns of interaction among different science institutions 
while retaining the special competence of each. The policy initiatives 
suggested here, while far from being fully developed programs for gov- 
ernment action, seem to offer promise of strengthening the ability to 
manage the nation’s scientific resources. As such we believe they merit 
further examination by observers of science affairs and responsible 
officials. 


K2 


DISCUSSION 


Wittram Capron: In commenting on these two papers, I have chosen 
to concentrate on only a few of the points I would like to discuss. The excel- 
lent review paper by Mansfield in particular invites extended discussion but 
time does not permit this. 

It is by now well recognized that a competitive economy will underinvest in 
R and D judged from the standpoint of society. Mansfield makes this point 
and I accept it as far as it goes. But it may not go far enough to meet reality 
in the U.S. in the 1960’s. For the theoretical underpinnings of this theorem as 
it has been developed by Arrow et al. require competition. It is not clear that 
the monopoly elements—ané particularly the importance of oligopoly—which 
characterize the U.S. economy do not render the theorem inapplicable. It has 
been argued that in at least some market situations firms may be investing too 
much in R and D from society’s standpoint. It is not clear, for example, that 
the drug industry is not overdoing R and D. 

My own view on this is that we can say nothing with much confidence on 
theoretical grounds about the social adequacy of our total R and D effort— 
though my hunch is that as a nation we are underinvesting R and D over all. 
However, I think we can say with assurance that the existence of noncompeti- 
tive elements and sectors of the economy produces a misallocation of resources 
within the R and D total. Indeed, this really falls out of the basic theorem: if 
firms in markets which conform reasonably well to the competitive model un- 
derinvest in R and D, and if we have reason to suspect “excessive” R and D 
in noncompetitive markets (at least under certain conditions), then the balance 
of total private R and D is thrown out of whack. It might be argued that the 
total number of dollars invested in R and D turn out to be about right from a 
social optimality viewpoint in oligopolistic markets. But it is very unlikely 
that the particular R and D program in such industries will correspond to the 
socially desirable. The reason for this hypothesis is clear: a major motive for 
R and D in oligopolistic situations is to maintain—or, if lucky, enhance—the 
firm’s market share. A number of economists who have examined industrial R 
and D in some detail have found a significant emphasis on producing relative- 
ly certain, modest improvements in products and processes. They have also 
found an indication that many firms design their R and D efforts in part, at 
least, as “defensive,” and it is unlikely that R and D aimed at “protecting 
a firm’s flanks” is socially optimal in its specific use of resources. 

There is another noncompetitive element in our system which leads to 
higher levels of R and D than analysis of the purely competitive model sug- 
gests: eleemosynary nonprofit support of research. Private individuals and 
foundations support R and D—with heavy emphasis on basic research—for 
many noneconomic motives, most notably perhaps in health-related fields. 
Moreover, private “charitable” contributions support research in connection 
with support of higher educational institutions. Finally, individuals undertake 
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“extracurricular” research for many noneconomic reasons: thirst for knowl- 
edge, desire for fame, as excuse to get away from their families, etc. 

In summary, we can identify departures from perfect competition which 
create at least a presumption that R and D will be supported at a level above 
that indicated by consideration of the competitive model. And we must there- 
fore be a bit careful in a flat assertion that without government action and 
support, too little R and D will be done to be socially optimal. Nonetheless, 
let me join Mansfield in suggesting that our system will underinvest in R and 
D in the absence of public action. More significant anc interesting from the 
standpoint of policy, I am convinced that a proper balance and emphasis in 
our total R and D efforts can only be achieved by active federal support and 
related policy initiative. Not only is this necessary to achieve appropriate em- 
phasis at each point along the spectrum from very basic research to final prod- 
uct development; it is also required if different disciplines and problem areas 
—and technical possibilities—are to receive appropriate attention. 

Shouldn’t we be putting federal R and D money and the scientific and tech- 
nical talent that money buys into learning how to contral pollution, desalinate 
water, move people on the ground from Washington to Boston in one or two 
hours, etc., rather than insisting on getting a man on the moon by 1970? This 
query or variants thereon have, as Mansfield says, occurred with growing fre- 
quency in the last few years. For example, Congressman Reuss and his Gov- 
ernment Operations Subcommittee open hearings on January 7 which are 
prompted by concern over an alleged serious misallocation of R and D re- 
sources. 

This is certainly an important policy issue—and since it is a resource allo- 
cation question, an issue in which economists should presumably have an in- 
terest. But I suggest that it is not primarily an issue which revolves around 
the level and composition of government R and D expenditures. Rather at 
issue is the evaluation one places on the relative priority and significance of 
various public programs—and not on the desirability of R and D per se. R 
and D is a means, not an end—it may help to improve tke manner in which we 
move towards the objective, but it is an input, not an output. The question is 
whether one views the social benefits of getting to the moon as being more or 
less important than improving the quality of the environment of our cities, the 
purity of our water, or the speed and comfort of ground transportation. At 
least the way statements on this subject have frequently been made suggests 
this is the issue rather than an argument about R and D expenditures as such 
—although the dialogue is very confused. For one thing, those who argue that 
we should not be putting so much into the Apollo program but instead should 
be doing more on more mundane and earth-bound problems rarely go on to 
examine in specific terms the payoff that could be got from a significant in- 
crease in, say, pollution research. It may very well be that we should as a na- 
tion be doing more about pollution control, but it is by no means clear, as far 
as J am aware on the basis of available evidence, that this “more” should con- 
sist exclusively, or even primarily, of more federally-sponsored R and D. In 
short, one cannot sensibly evaluate the desirability of increasing R and D di- 
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rected at a particular problem area without some indication of the probability 
of achieving improvements in that area and the costs of that R and D. The 
fact that one may disagree with the implied social utility function used by the 
Congress and Administraticn in setting the relative importance of various 
public programs does not necessarily and inevitably lead to a conclusion that 
the pattern and level of R and D expenditures are not socially useful. 

On spillover, I have only a brief comment: discussion of this topic is greatly 
improved if we distinguish clearly between product spillover and what I will 
call “technology” spillover. There seems to be a consensus that military and 
space products have considerably less civilian application potential than was 
the case up through World War II. But it is not nearly so clear that the spill- 
over potential of military and space-related technology has been sharply re- 
duced. As a single example, I point to computer technology. It is true that 
many of the most exotic miniaturized computers developed for military and 
space purposes have no place in the civilian market. I have heard no one sug- 
gest that civilian-use computers of the variety, capability, and relatively low 
cost which are on the market today would have been available nearly so soon 
had not defense needs prompted a major federal push in the 1950’s, 

Turning finally to the Intriligator-Smith paper and the research versus 
education conflict, I have one major point and a few quick comments. The 
major point is a basic problem with the authors’ model which assumes teach- 
ing and research to be substitutes and therefore competitive resource-using ac- 
tivities. Intriligator and Smith recognize verbally that there is some comple- 
mentarity but their model ignores it. While I realize how imperfectly we under- 
stand the teaching-research relationship in higher education, I am of the view 
that the complementarity is strong enough to throw serious doubt on the real- 
world applicability of the model in its present form. More specifically, I sug- 
gest that on the definitions used by the authors, we might well increase basic 
research by increasing the number of scientists who were teaching (as mea- 
sured in the paper)—or vice versa. 

Let me emphasize my appreciation of the attempt made by Intriligator and 
Smith to build a specific model to tackle this issue. As they modestly indicate, 
they do not feel they have said the last word on this subject and will perhaps 
not object if I add to the above point one or two suggestions. First, I am not 
sure, from a policy standpaint, how useful it is to focus on “science” (and 
science teaching and scientific R and D) as a single aggregate, Rather, it 
seems to me that the policy-maker and administrator are typically concerned 
with particular disciplines, e.g., biophysics, solid-state physics, ete., and with 
particular types of R and D. 

Second, if one accepts the suggestion that the model be adapted to deal with 
particular disciplines, this throws in question the notion that the supply of 
students is never a limiting factor—an assumption which bothers me even 
where all’ science is treated as one. But if one is looking at, say, physics, the 
supply of students qualified both by ability and by previous training cannot 
be assumed unlimited. The competitive attraction of the various disciplines 
changes over time—and is a very illusive factor. But at any given time I do 
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not believe it to be the case that any increase in the capacity to teach physics 
will automatically attract a sufficient number of qualified students to be fully 
utilized—the assumption underlying the Intriligator-Smith analysis. 

Third, I fully understand the authors’ inability to use the third objective 
function they suggest as a possible “special case”: maximum present value of 
teaching and research over time; yet conceptually this seems to me clearly the 
correct objective. But I am troubled with the other two “special cases” they 
suggest, “maximum terminal values” and “minimum time,” since I find it 
hard to imagine a situation when a policy-maker should employ either one of 
these objective functions. With regard to influencing career choice, I think the 
real policy issue is the extent to which government tries to do this overtly, and 
the extent to which instead we rely on the market. I would not depart from the 
conclusion Arrow and I reached several years ago: the market for scientists 
and engineers and the way this scarce resource is allocated works remarkably 
well considering the “special” character of this market. 

Finally, I agree (of course!) that administrators should be more flexible 
and that we should be willing and able to switch policy from time to time. 
Some argue we have done too much “switching” in federal programs—the 
charge of “on-again, off-again” R and D support is familiar. But I am some- 
what concerned at the implications of following a switching policy for educa- 
tional institutions, in part because of the social costs implied by the periodic 
excess capacity in the physical plant of our colleges and universities. Most im- 
portant, I do not know how, given our basic ideology, we can persuade stu- 
dents who happen to graduate from high school just when we are switching to 
a heavy research, light teaching mix that they cannot be scientists because 
many of the teachers are needed elsewhere. In short, I think it very tricky to 
implement a switching policy on an “open,” overt, national basis. 

Let me close by applauding the program committee for scheduling this ses- 
sion. There are a host of intriguing and vital problems in the area of science 
policy and federal R and D support and I speak from experience when I say 
that there is a critical need for the profession to provide the bureaucrat with 
better tools for decision. 


Merton J. Peck: This session is part of what I call the “new 
new economics.” This school is characterized not so much by the novelty of 
its intellectual content as by its willingness to apply economics to sectors that 
in my graduate school days were considered as noneconomic, and the proper 
concern only of political scientists and sociologists. Now all this is changed 
and, as this year’s meeting illustrates, economists have become active in 
health, education, welfare, defense and, as our two papers illustrate, science 
policy—all sectors with a blending of private and public institutions and Jack- 
ing markets as economists ordinarily visualize them. 

While this expansion of scope can claim some remarkable successes, it has 
also had its frustrations. Economists are perhaps too ambitious, wanting to 
move immediately to the question of social returns and costs. Vet, as 
Mansfield reports, “we cannot estimate the social returns from R and D of 
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various sorts at all accurately” and he counsels sequential experimentalism. 
But I would like to amplify this statement, pointing to certain analytical and 
political problems of such an approach, drawing in the process upon a forth- 
coming manuscript by Richard Nelson, Edward Kalachek, and myself. 

At present, governmental responses seem excessively dominated by lagged 
and massive adjustment, moving from delay and inaction to massive programs 
when the problem becomes acute. There is little of the continuous probing of 
the environment that characterizes the activities of large firms. This may be 
because of the threshold costs in new programs; the energies to fight bureau- 
cratic inertia and obtain congressional approval are too great to be dissipated 
on small-scale experimental programs. Perhaps the way to surmount such ob- 
stacles is to give each federal agency some lump-sum no-year money for dem- 
onstration projects in its general mission area and allow great flexibility in its 
spending. This is the standard method of budgeting for basic research in both 
large firms and government agencies. This approach has been applied with 
some success in the Housing and Home Finance Agency and in the Poverty 
and Retraining Programs. 

In choosing the areas in which governmental agencies might experiment, 
considerable importance ordirarily ought to be attached to the presence or ab- 
sence of market failure. By this I mean starting from the presumption that 
economically worth-while activities will be carried out by private enterprise. 
Hence a proposed governmental program bears a burden of proof of establish- 
ing that, despite absence of private activity, the proposal is economically 
worth while. The gap between private and social returns in R and D, that 
Mansfield mentions, is the most general case of market failure but its very 
generality makes it a poor guide. A more detailed examination of market fail- 
ure may yield some clues to its relative importance in different sectors of the 
R and D spectrum. The approach would be that of market structure and be- 
havior rather than that of measuring directly private and social returns. While 
this industrial organization approach can hardly claim any startling successes 
in antitrust policy, where it has been applied, it has still been useful there and it 
may also be for science policy. 

Once an experimental policy is launched, it is important, as Mansfield says, 
to have evaluation built in early into the experimental programs. All too often 
the program is launched and an evaluation is conducted afterwards, and in the 
interim, crucial data collection possibilities are forever lost. Yet, even under 
the best of circumstances, the program or program evaluation is difficult. It 
seems most successful under three conditions: (1) when applied to “final 
product” programs such as high speed passenger trains or strategic missiles 
rather than when the output is an intermediate product such as information 
for a whole spectrum of uncertain applications; (2) when ranking a narrow 
range of alternatives rather than determining the rate of returns for compari- 
sons across wide ranges of activities; (3) when mixed strategies rather than 
all-or-none choices are possible, Unfortunately, a good many policy instru- 
ments in science policy such as the patent system appear to have an all-or- 
none character. Yet, even here, one can consider less drastic modifications, as, 
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for example, Mansfield’s very interesting suggestion of a delayed examination 
in issuing patents. 

This still leaves the central question of the value of public investment in R 
and D relative to that in education, in health, and in other governmental ex- 
penditures directed at growth. Such decisions will, of course, be made largely 
by bureaucratic bargaining. Lindblom termed such bargaining the invisible 
hand of government. Bargaining certainly applies to science policy; after all, 
not all political scientists are in departments so named. But the bargaining can 
also be likened to another decision process—that of the courts. Each agency 
can be viewed as a litigant prosecuting its case for more resources before a 
higher tribunal. The analogy is not completely novel. President Conant advo- 
cated making decisions of scientific policy through a judicial format with ad- 
vocates and written opinions in his book, Science and Common Sense (1951). 

I think such formalization undesirable and in an informal sense we now 
have such a process. Yet the process is now being institutionalized in a 
different dimension through the introduction of systems analysis, cost-benefit 
analysis, and all the other tools of the new economics. These were originally 
advanced as procedures for yielding definitive answers. Yet such approaches 
when transported from Santa Monica to Washington have failed to produce 
answers; they have made more controversy rather than less. Yet if these ap- 
proaches have failed in that respect, they have produced another benefit. The 
systems analysis or cost-benefit framework has provided a procedure to de- 
lineate the relevant from the irrelevant and served to shape the issues in dis- 
pute. Thus they have become the rules of evidence and relevancy for bureau- 
cratic bargaining and so have created a sort of public administration jurispru- 
dence. As the analysis of markets shows, given the right set of rules, rivalry 
can be productive. Perhaps systems analysis may provide the right set of rules 
for bureaucratic rivalry, 

I have one further suggestion concerning Mansfield’s paper: why limit the 
examination of the costs and benefits of separating development and produc- 
tion to military projects? One of the peculiarities of R and D as an economic 
activity is that it is mostly carried on in organizations whose central purpose 
is other than R and D. It occurs mostly in a manufacturing firm or an educa- 
tional institution, or in a mission-oriented government agency. Hence R and 
D finds itself usually in an environment where the major organization is other 
than its own activity, whether it is producing A.B.’s or automobiles. The scale 
of the organization, its procedures and its policies are set in large part by the 
requirement for these other functions, While one can argue that the present 
arrangement—the joint location of R and D with some other function in a 
common organization—-work relatively well, the question of whether a greater 
separation might be more efficient has only been raised in connection with mil- 
itary development. It might be fun, as well as fruitful, to visualize a quite 
different organization of R and D as a separate activity, servicing business 
firms on some sort of contract basis. 

The paper by Intriligator and Smith has a direct bearing on this question of 
R and D in the setting of multi-objective organization. It also serves to remind 
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us of the value of flexibility of such arrangements, particularly when, as with 
teaching and research, the various functions use a common scarce resource—in 
this case the scientists, 

The particular solution that Intriligator and Smith set forth has consider- 
able heuristic value. It is that of unbalanced growth and switching between 
extreme values for the two activities, As they point out, it appears novel to 
policy-makers and observers of science policy who have “often considered bal- 
ance and gradualism important components of science policy.” The attach- 
ment to balance, I am afraid, is often because it serves to moderate interorga- 
nizational disputes. I think, however, there are two important aspects of the 
production function in both education and research that explain why gradu- 
alism is so beloved. 

The first is the question of the supply of students. Using their examples, 
prior to the switching time the student population must grow proportionately 
with the 60 percent maximum proportion of new scientists going into teaching. 
After switching, the growth in student population will fall to one-sixth of 
previous amount, as only 10 percent of the new scientists go into teaching, 
If we assume constant quality of potential students before and after the switch- 
ing times, the change in the rate of growth of the student population will re- 
quire a reduction in their quality. 

The second aspect is the general problem of start-up and termination costs 
as the two activities change scale. These can be considerable in research and 
teaching where new organizations and traditions take years to develop. The 
experience of universities in building first-rate departments suggests a rule-of- 
thumb of a decade to locate ihe faculty, to develop working relationships, and 
to attract quality students. Such costs, combined with the uncertainties of 
which fields will be the most fruitful and who are, in fact, high quality re- 
searchers and teachers have led to gradualism. 

Start-up and termination costs can be minimized by the high degree of flexi- 
bility that Intriligator and Smith mention in the closing parts of their paper. 
The now famed phrase “multi-university” reflects the fact that the education- 
al conglomerates Americans have created.begin to fit Intriligator and Smith’s 
requirement for flexibility. Yet, as single institutions become larger and more 
diverse, a price is paid. Rigicities and conflicts that before were between insti- 
tutions now become internalized to a single institution—at least that is one 
economic interpretation of the strains in the contemporary university scene. 


Eucrne G. Fusini: The fact that political scientists, economists, technolo- 
gists, university professors, and administrators are gathered here is perhaps 
more important than the different subjects which have been and are going to 
be discussed. 

It seems to me that the fundamental issue which underlies this and many 
other symposia, this and many other speeches, this and many other discus- 
sions, is the fact that in the last ten years people across the country have come 
to the realization that the merger of physical sciences with technology which 
occurred in the last fifty years has changed the character of science from that 
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of a factor which could be handled by a group of specialists to one which re- 
quires national consideration. This is an important point, this is a new factor, 
this is a change. 

I do not believe that increases in the federal budget or any other factors 
which have been reported today have as much of an impact on public life as 
the fact that science and technology problems are now a part of politics. And 
since they are part of politics, they are part of economics. In other words, the 
increased cost, the increased budgets, the increased attention are causes, not 
effects. Once science joined forces with technology, the impact of the combina- 
tion had a revolutionary effect on our lives that, to quote Mesthene, of Har- 
vard, exceeded that of Marx. I am not referring to the political impact of the 
internal combustion engine in creating the suburbs, the supermarket, and the 
urban traffic congestions. I am referring to the test ban, the antiballistic mis- 
sile defense problem, the November 8 blackout in the northeast, the impact of 
automation, the dams that move water from one ocean to another, the removal 
of mountains, the establishment of new ionospheres. So gentlemen, here is a 
problem you can no longer leave to a few specialists: the task of organizing 
technology, carrying on science, bringing about a relationship between the 
two. You can no longer worry only about trade, balance of payments, cost of 
money, depressions, economic cycles, and so on. For the first time, science and 
technology have become partly your problem. 

I believe it is particularly fascinating to examine the technical factors as 
they apply to politics and as they are being handled today. The reason for my 
fascination is one that I have discussed in the past and that I will summarize 
today by simply stating that in my mind one of the greatest inventions of the 
human mind is a democratic government—a government whereby people learn 
to do things that are greater than themselves. The democratic process that 
used to be applied in the years gone by, and still is, to economic problems 
such as whether silver should be monetized or not, tariffs high or low, curren- 
cy hard or soft, the Federal Reserve independent of the executive or not, this 
process is now applied in its full force to the problems of science and technol- 
ogy. 

Truly, the process of government is not as clearly defined as the processes 
that we are accustomed to recognize in other fields which have a much longer 
history of political involvement. Yet, the processes are similar. The parlia- 
ments are often appointed rather than elected and one of them is what is 
loosely called the “scientific community.” Elements of the Congress partici- 
pate in and with the scientific community in arriving at these decisions. 

We see in the government documents circulating from office to office, agency 
to agency, to obtain “concurrence.” This is in my mind nothing else than the 
well-established process of obtaining a consensus to get yes votes. Sometimes I 
am amazed to hear people complaining in the area of technology about the 
fact that they can never find the person who makes a positive decision. Yet 
these same people, when questioned, would recognize that one of the charac- 
teristics of the democratic process is precisely not to have a single person who 
can say yes. I see no reason to complain when the same political methods are 
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applied to technological problems. I am left to wonder why people seem to 
protest the generalization of a principle which has been proven sound. I be- 
lieve that some of the speakers who have discussed the problems of science 
and technology in this gathering may have failed to make the point that the 
same process which used ta be applied to economics is now being applied to 
technology as well. I believe that we should welcome this process and try to 
apply the rules that we have learned with suitable modifications. 

Dr. Mansfield’s list of issues and problems of national science policy are in- 
dicative of the point of view of an outside observer who is not deeply and per- 
sonally involved in these problems as an actor, but rather as a monitor. Some 
of the observations he has made are extremely cogent; others should be ques- 
tioned. 

As I just stated, it is my impression that if we significantly increase the 
amount of attention devoted to national science policy, it is due less to the in- 
creased expenditures than to the importance of the results. To put it another 
way, the results have been so important they are gathering increasing expendi- 
tures and increasing attention. The second observation I would like to make 
relates to the point of view of the author that less research and development is 
likely to be generated than would be socially desirable in a free economy—at 
least but not exclusively in the field of basic research. I maintain that the pri- 
vate sector is willing to take risks and that the government does not have to 
do it all. 

I must take issue with the point of view that knowledge should be dissemi- 
nated free of charge in order to be socially optimal. I believe in security clas- 
sification, in royalties for authors, and patents for inventors. Dr. Mansfield 
concedes my point, however, in the next phrase. If we assume, as I do, that 
industry is responsible for and should be encouraged to carry on a substantial 
amount of research, it is socially not only optimal but necessary that in a few 
cases the industry be given the chance of acquiring a patent, not necessarily to 
make money out of the discovery made by its own research department, but 
rather to defend itself against attacks from the outside. To summarize, then, 
my disagreement with Dr. Mansfield is that I do not believe that industry is 
unwilling to take risks, provided a certain amount, although not necessarily 
large, of compensation is made available. 

Dr. Mansfield repeats the often made remark that in the nondefense sector, 
research and development have not been supported with enough enthusiasm by 
the government, and that in those industries where many small firms predomi- 
nate rather than a few giant ones, basic research and product development 
have been neglected. 

I used to agree with this statement. When I was in the government I at- 
tempted to generate a meaningful research program in one of the so-called 
“neglected” areas, and I must say that I have found there are many good rea- 
sons for the neglect. The primary reason is that the results of the initial re- 
search and development work in these areas have been very disappointing. It 
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is not always easy to give increasing support to areas where the initial effort 
failed. Yet, I guess that continuing effort in the areas which represent large 
industrial expenditures with relatively small research is necessary. The build- 
ing and transportation industries have a percentage of research and develop- 
ment which is too far below that of the communication industry. Despite the 
fact that I disagree with the reasons given by Dr. Mansfield for this fact, I do 
agree with him that new attempts should be made to determine whether the 
original disappointment represented only a higher price of admission than we 
had any reason to believe initially. 

Dr. Mansfield made another point with which I take issue. In his original 
text he stated, “moreover, sellers sometimes exert significant political power 
in an attempt to influence the choice [by the Department of Defense] of 
weapon. systems and the need to maintain an industrial mobilization base to- 
gether with political pressures make it likely that contracts will be awarded 
without strict attention to past performance.” I must agree that the past per- 
formance of a contractor had not been given in the past sufficient weight. This 
is why a program aimed at gathering information upon the performance of its 
contractors was initiated in the middle years of the previous administration. 
But it does take time before the data are gathered. Today we do not have a 
satisfactory and unbiased evaluation of the performance of each contractor 
sufficient to justify its use in the case of an award. 

I have often heard people ask “why such and such a company did such and 
such a bad job and in fact got themselves another contract.” When this re- 
mark was analyzed, it turned out that it was not clear that such and such a 
company had done such a bad job, and in fact in some cases the contract had 
been awarded to a completely different division of the same company where 
the relationship between the two was very slim. I particularly protest Dr. 
Mansfield’s implication that political pressures and the power of major sup- 
pliers have been able to swing awards in the direction of companies whose 
past performance was less than satisfactory. 

Dr. Mansfield at some point argues that research and development should 
be divorced from production and performed by not-for-profit research insti- 
tutes and government laboratories. Dr. Mansfield supports this statement and 
I have studied it for a long time. I have found that the idea, if applied to the 
industries where technological content is high (and this is the only case where 
sufficient R and D is available in nonindustrial entities), is obsolete and not 
worth debating. It will fail the first time anyone seriously tries it, I have re- 
cently had the opportunity to discuss a particular situation in my company, 
where the development and production are separated. I believe that, despite 
the fact that we are one company, we will have no choice but to unite them if 
we want to make the combination an effective competitive tcol. 

The last item to which I will disagree with Dr. Mansfield relates to the state- 
ment that a contractor has considerable advantage in the negotiating of target 
costs and that CPIF target costs may be higher than CPFF target costs. 
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Clearly, Dr. Mansfield has not had the opportunity to experience the com- 
petitive environment of present DOD, AEC, or NASA awards. I can assure 
him with experience on both sides of the fence that he is incorrect. My con- 
cern has always been that the contractor may tend to set his targets too low, 
so as to obtain a contract and lull himself and the government in the belief 
that the job can be done at such a price even if, with increased costs, his fee 
will be decreased. By and large the average defense contractor is more inter- 
ested in backlog than in profit, especially when dealing with cost reimburse- 
ment contracts. 


THE PRODUCTION AND USE OF 
ECONOMIC KNOWLEDGE 


ECONOMIC RESEARCH SPONSORED BY 
PRIVATE FOUNDATIONS 


By Raru L. NELSON 
Queens College, City University of New York 


The importance of private foundations in the production of econom- 
ic knowledge is generally conceded. Examples abound of foundations 
that have played Maecenas to neoclassical and Keynesian theory 
builders, to linear programmers and games players, to data-makers 
and data-takers, and to other laborers in the economic vineyards. 
Whether given to research institutes for large-scale, long-range proj- 
ects, to groups of university scholars, or to individuals for the leisure 
to think, foundation grants often have meant the difference between 
unfinished exploration and discovery. 

I make this assertion with confidence, not only because I believe it 
to be correct, but also because it presently can be neither precisely re- 
futed nor confirmed. As the paper will repeatedly demonstrate, we as 
yet do not have the data, much less the tools of analysis, for precise 
measurement of effects. I therefore have taken as my assignment the 
marshaling and presentation of readily available data which, hopeful- 
ly, might permit at least some rough measurement of the magnitude of 
foundation spending on economic research. To begin, I shall briefly 
summarize the level and trend of total foundation giving. 

Most recipients of foundation grants may be pardoned if they are 
unclear as to the effects of foundations on their fields of interest. 
Large-scale foundation spending is so recent that its accumulating 
effects are still very much in the process of being realized. In the ten 
years since 1955, foundations spent between $8 and $9 billion on their 
programs; in dollar value this probably includes between two-thirds 
and three-fourths of all the grants ever made by foundations. 

The recency of foundation spending derives from two developments. 
The first is the “population explosion” in foundations. Most of the ex- 
plosion relates to the thousands of small foundations spawned in the 
1950’s and 1960’s. However, there has also been a considerable in- 
crease in the number of the large ones that account for the bulk of 
grants. The history of the Ford Foundation is typical. Established in 
1936, it received most of its endowment in the 1940’s and started 
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spending at high levels in the 1950’s. About twenty of the fifty largest 
foundations received their endowments more recently than did Ford. 

The second reason for the rapid increase in grants is the growth in 
the large foundations’ investment income. About four-fifths of the 
combined portfolios of the fifty largest foundations is common stock 
and of companies which, in the 1950’s and 1960’s, have usually done 
better than the general stock indexes. Prohibited from an unreasonable 
accumulation of income, the growth in dividends has been translated 
into proportionate or more than proportionate growth in grants. The 
Treasury has estimated that, in 1962, all foundations made grants and 
related outlays of $1 billion. This compares with probably $175-$200 
million in 1950 and $70 million in 1930. Investment income for the 
Ford Foundation alone rose from $32 million in 1951 to $147 million 
in 1964; its expenditures rose from $32 to $216 million. 

To what degree has economics participated in the increasing 
affluence of foundation grantees? The systematic collection and clas- 
sification of foundation grants is still in its early stages and incomplete 
and tabulations go back only through the 1960’s. The most compre- 
hensive continuing tabulations are those of grants indexed by the 
Foundation Library Center. These indicate that for the period 1962-65 
economics and business received about 1 percent of total indexed 
grants (Table 1). The grants index understates the flow of money into 
all fields, and the understatement for business-economics is probably 
higher than average. If so, Table 1 probably understates business-eco- 
nomics’ share of total grants. It is doubtful, however, that business- 
economics has captured more than, say, 2 percent of recent grants. 

While every red-blooded economist would contend that this is less 
than its rightful share, business-economics appear to have done about 
as well as the other social sciences. Indexed grants to government-law 
in this period were slightly more than those to business-economics 
while grants to anthropology-sociology-psychology were about the 
same. In the face of massive support from various government founda- 
tions and agencies as well as from broad public donations, the physical 
and life sciences attracted two and one-half times the private founda- 
tion grants that went to the social sciences. Surprisingly, indexed grants 
to the humanities were more than twice those to the social sciences. 

It is probable that business and economics would have fared even 
less well in total grants had it not been for the special interest of the 
Ford Foundation. In the four-year period 1962-65, 3.8 percent of the 
Foundation’s total grants were to economics and business, and the per- 
centage was higher in the period preceding it. Most of these were listed 
under Economic Development and Administration (hereafter referred 
to as EDA)—that part of the Foundation’s annual catalogue so closely 
studied by economics professors and business school deans. 
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TABLE 1 
PRIVATE FOUNDATION Grants INDEXED IN Foundation News, 1962-65, py FIELD OF Activity 
(Dollar Values in Millions) 
Percent of 
Field Amount Percent of Total} Total Social 
Sciences 
All fields 3s scoc.d cds ex bh ee hares $1,846 100.0 
Education.............00..0000eee 578 31.3 
International activities............. 336 18.2 
Heaths scccceee ida sbi ees emacne 299 16.2 
Welfare zc. ecdciiccieesee de STN 192 10.4 
Physical and life sciences........... 151 8.2 
Humanities...................000- 142 T.T 
Religions arrie nerupi tine Eide 87 4.7 
Social sciences... ...............05 61 3.3 100.0 
Business and Jabor.............. 9.9 0.54 16.4 
Economics.........0.00000eeeeee 8.2 0.45 13.6 
Government............0.000008 11.4 0.62 18.9 
Law rie svad alin EE sane 9.5 0.51 15.7 
Psychology... -n.on saarensa 1.5 0.01 2.5 
Sociology-anthropology........... 16.6 0.90 27.4 
General. 0.0.0... cece eee e ee eee 3.4 0.02 5.6 


Source: 1962-64: Foundation Library Center Annual Reports, 1963-65; 1965: Tabulation of 
1965 issues of Foundation News prepared by Mrs. Lee Noe, Grants Editor, who generously 
supplied copies of her worksheets. The grants listings include the following explanation: “The 
records cannot be complete, for we can list only those grants about which we receive informa- 
tion either from donor foundation, public records, or from news reperts. Grants of less than 
$10,000 and renewal grants will generally not be listed. Conditional grants or pledges will be 
omitted until we have knowledge of a payment.” 


A review of grants indexed by the Foundation Library Center also 
attests to the importance of the Ford Foundation in business-econom- 
ics. Of $19.4 million of these grants reported in Foundation News 
through 1965, $13.4 million, or two-thirds, were made by Ford. It is 
likely, moreover, that Ford’s actual share is somewhat higher. A sam- 
pling of the index suggests a larger understatement for Ford grants 
than for those of other foundations. 

Because of Ford’s importance, the EDA grant listings in its Annual 
Reports were examined in detail. As many of you know, the exercise 
can be fascinating. In the 1962 report, for example, one notes a pay- 
ment of $600,000 to Brookings Institution classified, it seemed reason- 
able, under Research on Economic Problems. The payment was made 
from the unpaid balance of an earlier grant. 

When and under what program was the original grant made? The 
investigation led back through the reports of 1961, 1960, and 1959 to 
the 1958 report, where mention of the grant disappeared from EDA! 
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But according to the 1959 report, there was a balance of $6.2 million 
owing Brookings carried over from 1958. 

A number of intriguing conjectures came to mind; however, a more 
searching inspection of the 1958 report uncovered the wayward grant. 
Eight pages removed from the EDA listings and nestled between Edu- 
cation on the one side and Humanities and the Arts on the other was a 
category labeled National Institutions. Therein were listed three large 
grants to, respectively, Brookings, Resources for the Future, and the 
Lincoln Center for the Performing Arts. The association tempts me to 


TABLE 2 


Grants FOR Eccnomic DEVELOPMENT AND ADMINISTRATION 
As Percent or TOTAL Forp FOUNDATION Grants, 1954-65 


(Dollar Values in Millions) 
EDA, Exciupine Six 
TOTAL TOTAL EDA GRANTS LARGEST Grantst 
PERIOD anA : & FF AS % OF ~ goire 
RANTS RANTS TOTAL o 
Amount Total 
1965 only $6.5 $282 2.3 $6.5 2.3 
1963-65 26.9 719 3.7 19.9 2.8 
1960-62 25.5 529 4.8 20.0 3.8 
1957-59 35.0 332 10.5 20.9 6.3 
1954-56 18.0 1967 9.2 § § 


* Adjusted to exclude noneconomics grants included in EDA and two large economics 
grants listed elsewhere. See footnotes to Table 3. 

Excludes $476 million in 1956 capital grants to colleges, hospitals, and medical schools, 

The six grants are listed in footnotes to Table 3. 

Not included in comparison. 
ask Dr. Calkins whether Brookings has discovered an appeal to Ford 
that the rest of us might profit from knowing about. 

Ford’s EDA program got under way on a large scale in 1954 and 
1955; the trend from then to the present is described in Table 2. Inter- 
pretation is complicated by the nonperiodic appearance of very large 
grants, such as the $7 million Resources for the Future grant of 1963. 
However, whether the large grants are included or excluded, the time 
pattern is essentially one of a flat trend in dollar value. 

Flatness in trend is not usually reassuring and becomes positively 
disturbing when it spans a period over which the Foundation’s total 
grants increased fourfold. Measured with or without the large single 
grants, the decline in EDA’s share has been sharp—some might say 
precipitous. In 1964 the Foundation reported its grants under ten 
major subject areas; among the ten EDA came in a weak tenth. 

The decline in EDA’s share of total grants raises the question of 
Ford’s future plans for this program. The annual reports are largely 
noncommittal on this point, aside from recent ones that warn that sup- 
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port of business education is in its terminal phase. However, two basic 
policy reports issued by the Foundation may provide some clues. 

In the Report of the Trustees issued in 1950 the first detailed state- 
ment of basic policies and programs was made. Five major areas for 
action were blocked out and economic problems was one of them. The 
approach in economics was described as follows: “The Ford Foundation 
will support activities designed to advance the economic well-being of 
people everywhere and to improve economic institutions for the better 
realization of democratic goals.” The details of this major program were 
spelled out and their economic content was substantial. Seven specific 
kinds of activity were itemized, and were inclusive enough to warm the 
heart of almost any economist. These were (paraphrased for brevity): 
(1) achieving a growing economy with high output and employment 
and a minimum of destructive instability; (2) achieving greater equal- 
ity of economic opportunity; (3) improving our economic organiza- 
tions, such as business firms, industries, and labor unions; (4) more 
satisfactory labor-management relations; (5) attaining an effective 
balance between freedom and control in economic life; (6) improving 
living standards throughout the world; (7) raising the level of public 
economic understanding in the United States. 

In 1961 the trustees undertook their first comprehensive review of 
the Ford program since 1950 and in July, 1962, issued a report enti- 
tled, “The Ford Foundation in the 1960s.” The report recognized 
“emerging forces since the 1950 report” that have influenced the 
Board’s reflections on the Foundation’s future course. Economic prob- 
lems were neither specifically identified as an “emerging force,” nor, as 
I read the report, were they very prominent by implication. Instead, 
the forces leading to changes in the Foundation’s future course were 
(again paraphrased for brevity): growing demands on the American 
education system; greater recognition of need for higher standards of 
individual behavior and concern for the quality of life; increasing ur- 
banization of American population; impact of modern weapons, space 
exploration, and science on domestic and international affairs; growth 
of federal government in research, foreign aid, education, health, and 
the arts; rising aspirations and energy of less developed countries; 
rapid growth of world population; growth of Soviet and Communist 
Chinese power; unification of Europe and movement toward Atlantic 
partnership; knowledge explosion and acceleration in the process of 
change. 

The report goes on to say that, in the 1960’s, the Foundation will 
act in five principal areas. These are: Educational Affairs, Internation- 
al Affairs, Public and Economic Affairs, Overseas Development, and 
Arts and Sciences. Economics is no longer separately identified as a 
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principal area; rather it shares its category with public affairs. More- 
over, within this category the report mentions six fields of activity, 
only one of which has predominantly economic content. The six are 
Democratic Institutions, Problems of Urban Growth, Youth Develop- 
ment, Economic Growth, Population Problems, and Private Philan- 
thropy. 

Finally, there appears to be some change in the direction of interest 
within its economics program. The 1962 statement is less detailed and 
specific than that of 1950, with no repeat mention made of specific ob- 
jectives except the one of stable economic growth with high employ- 
ment. Two specific new objectives are mentioned, however: 


Economic Growth: The Foundation will help foster the achievement of a growing 
economy characterized by high output, the highest possible level of constructive employ- 
ment, and a minimum of economic instability. It will help advance fuller utilization of 
human resources and the adaptation of technical education and retraining programs to 
meet the requirements of automation, structural unemployment, migration, and other 
change. It will seek to assist effort designed to keep the United States economy com- 
petitive and in a position to provide worldwide leadership. It will continue to support 
research in economics and business administration. 

The statement suggests that the emphasis might be somewhat more on 
applied and policy research than in the past. 

Ford’s clear de-emphasis of business and economics in words and in 
deeds raises questions to which economists might give serious thought. 
Some consolation may be derived from the indications that support for 
basic research and fellowships is to be sustained in some fashion and 
that the change in policy represents mainly a shaking-down of the 
EDA program. However, the Foundation’s statements go well beyond 
this, and appear to reflect a major demotion of economics in its scale 
of priorities. At the very least this development should stimulate some 
stocktaking by the profession, to which additional clarification by the 
Foundation could constructively contribute. 

Whatever the degree to which there will be a Ford in our future, the 
Foundation’s support for business and economics in the recent past has 
been unprecedented and in some areas possibly decisive. To provide 
some indication of its direction and effect, I shall examine the content 
of Ford’s EDA program from 1957 to the present. The annual reports 
did not classify grants by subject area until 1957, and time did not 
permit a grant-by-grant classification for earlier years. However, the 
nine years 1957-65 include $87 of the $107 million in grants from 1951 
through 1965 and cover the most recent nine of the Foundation’s 
fifteen years of activity in these areas. 

The trend in the distribution of EDA grants is given in Table 3. The 
categories used are those under which grants are listed in the annual 
reports. A grant is classified by the category under which it appeared 
in the year the grant was approved and first reported. This is not nec- 
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essarily the same as the categories under which payments on the grants 
are reported, in cases where payments are scheduled over a number of 
years. Categories have changed from one year to the next, the changes 
usually reflecting the particular focus of the current year’s grants. 
New classifications frequently were established and the combination of 
old ones was common. An example is provided by the five grants, total- 
ing $723,000 to Chicago, M.I.T., Princeton, RAND, and Yale for the 
analysis of economic growth and technology. In 1963, the year the 
grants were made, they were listed under Economic Growth and 
Resources. The 1964 and 1965 payments on the grants, however, were 
reported under Research on Economic Problems. One might speculate 
that the bumper crop of production functions that these grants nour- 
ished caused the Foundation to reclassify the grants. A more likely ex- 
planation is that new grants in 1964 and 1965 had little economic 
growth content and so this was not made a separate category. 

In another direction, the EDA section of the report does not include 
many significant grants for foreign economic research and reported 
under Overseas Development. Two examples are the 1960 grant of 
$740,000 to the National Council of Applied Economic Research of 
India for “applied research on economics and management,” and the 
1958 grant of $269,500 to the University of Bombay for “teaching and 
research in monetary and international economics.” Unfortunately 
time did not permit me to examine the extent to which the Overseas 
Development programs may have replaced the “domestic” EDA pro- 
gram in the Foundation’s total support of economics. 

For these and other reasons the trends in the broad categories at 
best provide only a very general indication of the changing content of 
the EDA program. The classification of grants for the year in which 
they were made was consistent, however, and so Table 3 can be used to 
summarize trends in the major components of the program. 

To get more directly at the economic research content of the EDA 
program, the lists of grants were examined in some detail and an at- 
tempt was made to classify grants by economic research content. Time 
did not permit a grant-by-grant examination. However, even with more 
time many of the classifications would have been equivocal. Grant de- 
scriptions in the reports are usually brief and provide only a general 
and often conflicting impression of the economic-vs.-noneconomic, 
basic-vs.-applied, empirical-vs.-theoretical, and research-vs.-action pro- 
gram content of the grant. 

The range of objectives in the EDA program is wide, however, and 
this permitted broad classifications of grants on a “wholesale-lot” 
basis. The results of this classification are presented in Table 4, which 
I hasten to label as tentative. The main categories are necessarily (and 
deliberately) qualitative; if he so desires, the reader may assign per- 
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TABLE 4 
Economic RESEARCH CONTENT OF Forn FounDATION EDA Grants, 1957-65 
(Dollar Values in Millions) 
Amount % 
Dov iva Seldon et tela Poon aie Send Meee OSs Ses ee eee ee ee $87.34 100.0 
Grants with No Significant Proportion of Economic Research 
Graduate Business School Development..............0eeeeees 7.53 8.6 
Stanford Training of Business Teachers from Less Developed 

COUNTIES eh enan i's eia aA AE TELE ENNEN eet 3.50 4.0 
General Business Training Not Listed Elsewhere.............. 2.67 3.1 
Business and Vocational Careers for Negroes..........+205200+ 2.30 2.6 
Joint Council on Economic Education—Economic Understanding 2.03 2.3 
Economic Education for Labor Union Members, Clergy, Foreign 

Businessmen, and others. .......2... ee ce eee ee sect ceeeees 0.88 1.0 
Nationwide Radio and Television Course in Economics......... 0.83 1.0 

19.74 22.6 
Grants with Moderate Proportion of Economic Research 
Resources for the Future—Research and Education in Natural 

RESOULCES isr eoria es ov a anl ii pS dialed a siaw elven E 12.40 14.2 
Brookings—Research, Education, and Information on Public 

Policy: Tssuess 2c: ors, s minaren i aa eaedisce A ae sced 6.31 7.2 
General Business Research Not Listed Elsewhere............. 2.43 2.8 
Training of Economists from Less Developed Countries........ 2.40 2.7 

23.54 27.0 
Grants with Substantial Proportion of Economic Research 
Research on Finance, Management, Marketing, and Organization- 

al Behavior: oeenn eese no ceant ta EEn EEE i Sri 5.65 6.5 
Business Predoctoral, Dissertation, and Faculty Research Fellow- 

SNIPEE seers Aa Sa EEE r E EE SD oe A ele a 5.60 6.4 
Western Management Science Center............-ceeeeeeeeee 1.30 1.5 
Commission on Money and Credit............ sc eeeeeeeeeaes 1.30 1.5 
Resources for the Future—Research and Training in Urban 

Economics. conuenire Eaa Eai cate ERA ener sie prelate Bie 0.90 1.0 
Application of Mathematics to Business............-000eeeees 0.88 1.0 
Research Seminars for Economics Teachers from Liberal Arts 

Colleges sss e TENE EN A haga SMe ha ase Me eee ees 0.88 1.0 

16.51 18.9 
Grants with High Proportion of Economic Research 
University Based Economic Research Not Listed Elsewhere... .. 9.54 10.9 
Economics Predoctoral, Dissertation, and Faculty Research 

Pellowships s secondant iaaa cate EEan e DANAA ADENT 3.30 3.8 
National Bureau of Economic Research...........--. 20.00 eee 2.87 3.3 
Brookings—National Research Program in Taxation and Public 

Exzpënditures: sse ratri resale cbc Seona et hainn ve taka: 2.40 2.7 
Economic Research Institutes Not Listed Elsewhere........... 2.21 2.5 
Yale Center for Quantitative Study of National Economies..... 2.00 2.3 
Graduate Workshops and Research Seminars in Economics..... 1.33 1.5 
Rotating Research Professorship in Economics................ 0.50 0.6 

24.15 27.7 
Not Allocated 3.40 3.9 
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centages of research content in each case. Further, I fully admit that 
my ratings must reflect my own preconceptions. I have tried to avoid 
defining economic research as being “that which researching econo- 
mists do.” Beyond this, however, the classification has been guided by 
no very consistent application of taxonomic principles. 

The table is largely self-explanatory and suggests that only a minor- 
ity of grants went to the direct support of “hard-core economic re- 
search,” however one may wish to define it. Even on a relatively broad 
definition, however, I would not be inclined to put the economic re- 
search content at more than 30-35 percent. 

Rather than summarize the table in detail, I shall discuss my rea- 
sons for making several of what were in my mind the more uncertain 
assignments. In this I hope that my biases may be made more appar- 
ent. 

First, the assignment of the $12.4 million in grants to Resources for 
the Future for “Research and Education in Natural Resources” to the 
“moderate proportion” group. While economics provides its central or- 
ientation RFF is necessarily heavily engaged with noneconomic re- 
search, particularly with natural resource technology, geology, forestry, 
water resource development, and the like. A separate large grant for 
research and training in urban economics was assigned to the “sub- 
stantial proportion” group. 

The assignment of the $6.3 million in Brookings grants for “re- 
search, education, and information on public policy issues” to the 
“moderate proportion” group was equally uncertain. In addition to 
economic studies, Brookings engages in large-scale government and 
foreign policy studies and has a large educational program (albeit one 
with heavy research orientation). An admittedly hasty review of its 
annual reports left me with the impression that a significant part of its 
economic studies program was supported by foundations other than 
Ford. The large Ford grant for its studies of government finance was 
assigned to the “high proportion” group. 

The assignment of “Research on Finance, Management, Marketing, 
and Organizational Behavior” to the “substantial proportion” group 
involved two unequally offsetting judgments. The first and weaker one 
was that business research only partly carries over into economics. The 
second and stronger was based on the fact that the grants were large 
grants for long-range research to Berkeley, Carnegie Tech, Chicago, 
Harvard, M.I.T., and Stanford, averaging about $900,000 per school. 
The recipients are among the leaders in the application of mathemat- 
ics, economics, and the other behavioral sciences to business. It was 
felt, therefore, that the grants could have a significant influence on the 
development of economics. 


PRODUCTION AND USE OF ECONOMIC KNOWLEDGE 529 


Finally, the table provides little indication of the subject area con- 
tent of the “hard-core economic research,” wherever it is present in the 
tabulation. Additional refinement of categories is desirable and would 
be particularly fruitful in the $9.54 million category described as “uni- 
versity-based economic resarch not listed elsewhere.” 

The paper should not omit at least passing mention of the impor- 
tance of other foundations in the support of economic research. Foun- 
dation News through 1965 records sixty-one foundations that made at 
least one grant to economics or business. Of these each of eleven made. 
grants totaling $100,000 or more. This is probably a minimum esti- 
mate because, as shown above, grant listings are not complete. 

While I won’t attempt to demonstrate it empirically, I would predict 
that grants from the other large foundations that support economics 
and business have relatively greater research content than was found 
for Ford. If so, then their share of the support of economic research is 
higher than their one-third or lower share of general economics and 
business grants reported earlier. 

The distribution of large foundation support for the National Bu- 
reau of Economic Research tends to support this view. In the period 
1957-64 it received $4.92 million in grants from seven large founda- 
tions. Of this grants from the six foundations other than Ford amount- 
ed to $2.05 million, or 42 percent of the total. Were a parallel exami- 
nation made of Brookings’ economic studies I suspect that one might 
find a similar pattern. 

I suppose that if this paper has shown anything, it is that we as yet 
have only the most imprecise notions of the size and direction of foun- 
dation support for economic research. It has also shown that decisions 
have been made and will continue to be made which cannot help but 
have significant effects on foundation spending on economics in a peri- 
od of rapid growth in foundation activities in all fields. The challenge 
and the opportunities in the situation should be clear to all. 


THE PRODUCTION AND USE OF 
ECONOMIC KNOWLEDGE 


By Ropert D. CALKINS 
Brookings Institution 


This paper is intended to discuss only a fragment of the sweeping 
subject suggested by the assigned title. It is limited to some observa- 
tions on the use of economic knowledge in the conduct of public 
affairs. 

In his presidential address last year, Stigler advanced rather inci- 
dentally the thesis that the influence of economists and theory upon 
the formulation of policy had usually been small [1, p. 12]. Certain- 
ly few of us can be satisfied with the knowledge we possess for policy 
guidance, or with the record of explicit policy achievements over the 
years and across the wide range of policy problems confronting the na- 
tion, Yet somehow the ideas of economists have had a vast and in- 
creasing influence on public affairs. That influence, often with a nota- 
ble lag, has been felt on central banking, monetary policy, fiscal policy, 
social security, tax policies, wartime price and production controls, 
trade policy, international monetary policies, defense policies, defense 
management, foreign aid, economic development, and countless other 
programs. Both economists and their theory have gained in influence 
since the 1930’s, especially since 1941, and even more since 1961. The 
enormous improvement of economic data available has been both a re- 
sult and a means of extending that influence. Advances in economic 
knowledge have not only placed economists in positions to influence 
policy, but, because of it, the goals and methods of policy in many 
areas are far more precise and ambitious than they were a generation 
ago. What then accounts for the seeming contradiction? 

The fields I have mentioned are among those in which economists 
have worked extensively. Although their studies may seldom have been 
designed directly for policy formulation, they have nevertheless 
influenced policy. Moreover, in these areas economists have exerted an 
influence in the councils shaping policy by taking an active part as ad- 
visers or officials. Stigler refers particularly to policy areas in which 
economists have done comparatively little work or work that is inade- 
quate to guide important policy judgments. In addition he may be 
looking for a more direct line of influence than is ordinarily visible in 
the intricate process of policy formation—a process which has been 
little understood and often oversimplified. 
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Economists have not been notably successful in defining either the 
relationship of economics to policy or their own conduct in making 
policy recommendations. For a century and a half the belabored dis- 
cussions of the application of economics to policy have been devoted 
. more to a clarification of economics as a positive science and its logical 
relation to policy proposals than to a clarification of the process of ap- 
plication or of policy formation. Smith was scientist, analyst, and pol- 
icy advocate before these roles were distinguished. Malthus and Say 
wanted a political economy yielding rules for practical action, while 
McCulloch wanted it to specify the most effective means of produc- 
tion, accumulation, and consumption [2, pp. 38-42]. 

Senior and J. S. Mill more perceptively distinguished the science 
and the art of political economy. Senior looked to the science to ascer- 
tain the institutions most favorable to the production and distribution 
of wealth, but changed his mind a decade later and held that the appli- 
cation depended on so many other branches of knowledge that it be- 
longed to the art of government, and that the political economist 
should not “recommend or dissuade,” or add a “single syllable of ad- 
vice” [2, pp. 48-49]. But this conclusion exercised no visible re- 
straint on Senior in giving advice, and a decade later he returned to a 
modified version of his original position. 

Mill elaborated the role of the science and the art in his 1836 essay 
[3, pp. 120ff.] and in the last chapter of his Logic (1843). Science 
was the study of what is, while art is practice based on rules and pre- 
cepts provided as theorems by the corresponding science. In brief, art 
proposes an end and looks to science to specify the precept for most 
effectively achieving it. But the art depends on many sciences, and the 
ends have to be specified according to some general premise as to the 
proper objects of approbation and precedence—which, in his view, 
should be the happiness of mankind. It is not clear how seriously Mill 
expected a general body of rules, precepts, maxims, and principles to 
be developed for application. In any event the task he assigned to the 
future was not carried out. Nor in his Principles (1848) did Mill fol- 
low his own prescriptions, for he passed from science to application 
with little regard to the differences he had enunciated. 

In his Scope and Method of 1890 J. N. Keynes emphasized the sep- 
aration of the positive science from the art based on precepts for the 
attainment of given ends, and the normative science which was con- 
cerned with ideals and criteria of what ought to be. He urged the new 
less normative term “economics” for the science. He considered the 
precepts for the art to be so conditional under varying economic, ethi- 
cal, social, and noneconomic considerations that he regarded the de- 
velopment of a body of precepts or doctrine for practice to be unat- 
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tainable. Instead he proposed an “applied economics” that would make 
the significance of economic theorems known to the legislator and so- 
cial reformer. He doubted whether the normative science of ideals 
could properly be called even the “ethics of political economy,” be- 
cause it drew so heavily on other fields of knowledge [4, pp. 50-83]. 

As Hutchison indicates, Keynes’s concept of a positive, neutral 
science clearly distinguished from policy recommendations requiring 
ethical or political judgments was widely, though by nò means wholly, 
accepted by English and American economists [5, p. 38]. In suggest- - 
ing the application of economic theorems to particular problems, rath- 
er than try to formulate a body of economic precepts, Keynes was per- 
haps anticipating more than influencing the course of development. 

The increasing specialization of economics with the growth of litera- 
ture in the so-called “applied” fields—a literature describing institu- 
tions, practices, policy, and history, along with a review of theory and 
practical problems—doubtless contributed toward a more specialized 
approach to policy. Specific problems and reforms—in antitrust, bank- 
ing, taxation, and tariffs, for example—came to be studied more than 
the big issues such as the institutions most conducive to the produc- 
tion and distribution of wealth and those concerned with the scope and 
role of government action. 

Meanwhile the quest for economic criteria for policy purposes con- 
tinued. From utility theory and welfare economics came concepts of 
optimum utility, the social optimum, maximum social welfare, and eco- 
nomic welfare as ideals or criteria. These concepts, in spite of their im- 
perfections for broad pclitical and social decisions serving diverse so- 
cial objectives, have had a major influence on the criteria of choice 
among economists [5, pp. 40-50, 143-70]. They have yielded opera- 
tional concepts of optimizing in management situations and stimulated 
the analysis of alternatives and methods of choice based on cost effec- 
tiveness. Such methods have been improved by operations research and 
systems analysis to which statistics and mathematics were important 
contributors. For the larger problems of social choice the “new” wel- 
fare economics of more recent years proposes a social welfare function 
as the criterion for choice among alternatives. But although the ap- 
proach provides useful concepts, it is still far from operationally feasi- 
ble for most social policy decisions. 

The recent dramatic changes in defense policy and management, 
however, are a direct outcome of applying economic concepts and 
methods to defense problems. The application initially was developed 
largely by RAND [6] [7], and the transfer of such economists as 
Hitch and Enthoven to the Department of Defense was important to 
the outcome. The concepts of optimizing, efficiency, cost effectiveness, 
comparative advantage, marginal utility and marginal costs, systems 
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analysis, trade-offs, spillover effects, and other tools of economics go 
to the heart of the reforms in program planning, performance bud- 
geting, and decision making [8]. In those areas Hitch sees economic 
choice as a way of looking at such problems. He comments that: 


. the choice of a particular military strategy or military objective cannot be divorced 
from the cost of achieving it. Systems analysis at the national level, therefore, involves a 
continuous cycle of defining military objectives, designing alternative systems to achieve 
these objectives, evaluating these alternatives in terms of their effectiveness and cost, 
questioning the objectives and other assumptions underlying the analysis, opening new 
alternatives and establishing new military objectives, .... 

Thus, the problem of allocating resources within the Department of Defense itself 
involves the choosing of doctrines, weapons, equipment, and so forth, so as to get the 
most defense out of any given level of available resources or, what is logically equivalent, 
to achieve a given level of defense at the least cost. Approaching the problem from the 
first point of view—getting the most defense from a given level of resources—we work 
in terms of marginal rates of transformation and substitution. Approaching the problem 
from the second point of view—achieving a given level of defense at the least cost, . 
—we work in terms of marginal products and marginal costs in order to help the top 
decision-maker choose the appropriate level of resources [8, p. 52]. 


And these methods are not limited to the Defense Department, With 
economists more prevalent in the Bureau of the Budget in the past few 
years, such methods are spreading, and cost benefit analysis, though 
still ill-developed and roughly applied, is becoming a useful tool in the 
appraisal of programs [9]. 

The process of decision making according to Simon generally i in- 
volves defining thé problem, clarifying objectives, developing alterna- 
tive courses of action, analyzing their consequences, and appraising 
them in light of the objectives and constraints [10]. Imperfect 
though the method is, and though “‘satisficing” more than maximizing 
may be the outcome, the approach has the merit of introducing more 
deliberate analysis and appraisal than the customary intuitive meth- 
ods. Lindblom is critical of such synoptic approaches, including the 
more formal social welfare function approach of Tinbergen [11] on 
the ground that they cannot logically achieve the rational ideal they 
aspire to [11, pp. 27-57]. Among other defects they cannot consider 
all alternatives and consequences or provide an evaluative method ei- 
ther from a rational deductive system or a welfare function [11, pp. 
48-51]. Nevertheless, with all its limitations in a world of imperfect 
knowledge, economic, political and social change, and uncertainty both 
with respect to the present and the future, the method, in less preten- 
tious form than the description of it might suggest, has acquired sub- 
stantial use, and it allows the economist to employ a number of his an- 
alytical tools. 

Lindblom finds a wide discrepancy between what social scientists 
and policy analysts say they do and what they do in fact under the 
foregoing conditions [12]. He concludes that most policy making is 
incremental. The decisions introduce modest changes, that are not final 


534 AMERICAN ECONOMIC ASSOCIATION 


or irrevocable, but adaptive and subject to change with experience or 
new conditions [12, pp. 61-79]. Problems are often only an ill- 
defined discontent with an existing or prospective state of affairs. Ends 
are not given; in fact both the ends and means of policy must be de- 
vised and offered for acceptance. He describes a strategy of disjointed 
incrementalism as one way in which policy evaluations and decisions 
are in fact made. This is a procedure whereby only incremental 
differences in conditions or consequences among a limited number of 
alternative policies are made the basis of choice. The effort is to im- 
prove, not necessarily to maximize. Policy proposals originate in many 
centers and are subject to public criticism and modification. Political 
choice is, as always, a compromise [12, pp. 81-142]. It is an untidy 
procedure, but, like democracy, it works after a fashion. 

The political process itself involves not only the formulation of pol- 
icy recommendations but the achievement of legislative approval, and 
this requires both support from organizations and individuals and 
campaigns to inform and enlist public backing. There are probably 
more middlemen between those who initiate a public policy proposal 
and the enactment of a vaguely similar policy than in any other pro- 
ductive endeavor. Bailey, in his revealing account of the passage of the 
employment act of 1946, describes the process as “a kaleidoscopic and 
largely irresponsible interplay of idea, interests, institutions, and indi- 
viduals” [13, p. 240]. The passage of the tax bill of 1964 offers no 
notable improvement upon that record. As Flash has shown [14], the 
Council of Economic Advisers not only offers advice, but to make that 
advice effective it plays both an educational and a political role. 

Most uses of economic knowledge have some eventual and indirect 
influence on policy. Through education the economist perpetuates the 
flow of professional economists for teaching, research, and practice 
who in time exercise their influence. He also exposes a number of non- 
professional students to some familiarity with economic concepts and 
methods. How well this fragmentary knowledge permits students in 
later life to comprehend economic developments, policy issues, and the 
operation of the system is questionable, especially with the erosion and 
obsolescence of knowledge in later years. But some knowledge is 
doubtless better for the nation than none, though it is increasingly ap- 
parent that some substantial form of adult instruction is necessary as a 
means of reducing the social lag. 

Through research the economist plays a vital role by contributing 
new concepts, methods, and theories. He also plays an important role 
in providing empirical research and policy studies. The increasing at- 
tention being given to social costs and benefits, welfare criteria [15] 
[16], growth and development, model building, the refinements of 
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theory, and techniques of analysis promises to have more usefulness 
for policy making than many now suppose. The economists outside 
government can often contribute such research more effectively than 
those in government can under the pressures of daily duties. In fact, 
economists in government look to the profession for these contribu- 
tions, for the critical appraisal policies, for alternative policy propos- 
als, and for creative ideas. The range of policy problems on which re- 
search is needed has grown steadily: (1) in policy areas for which more 
refined knowledge is needed, for example; growth, unemployment, 
cost-price relationships, etc.; and (2) large new areas such as poverty, 
education, health, and scientific research, where the analysis of the 
economist is urgently required. 

The notion that the literature is not read or used is largely an illu- 
sion. If it has relevance, it is considered by the practitioners who can 
use it. The fact that the professional literature is not read by the pub- 
lic or large numbers of influential people has little more significance 
than that the professional literature of doctors, lawyers, or many other 
professional groups is not read by a mass audience. The number of 
economic practitioners has grown sufficiently to provide a link between 
research and policy. To these practitioners falls the growing task of 
translating technical knowledge for the decision-makers. 

The economist outside of government is not limited, however, to a 
“come and get it” approach. Increasingly those with contributions to 
make in policy matters serve on committees and task forces and as ad- 
visers. Some of the most effective have been those who have served in 
government where they could exercise an influence directly on policy 
formation. 

Just as there are types of research that can better be performed out- 
side of government, so there are other functions which must be carried 
on in government, often with help of outside advisers, The first of 
these functions is interpretation of conditions and events. By interpre- 
tation is meant more than an explanation of how or why a situation de- 
veloped or an event occurred. To the decision-maker it is equally or 
more important to know the import for the future—what is likely to 
follow as a consequence, and what could occur under one set of contin- 
gencies or another. Information on the balance of payments, price in- 
creases, the threatened independence of Rhodesia, and contemplated 
countermoves, for example, raise questions not as explicit as what will 
happen, but what is probable and what is possible under various feasi- 
ble contingencies? This sort of interpretation is far more an activity 
for oral discussion or internal memoranda than for public print. The 
economist, along with those familiar with the relevant business, polit- 
ical, and social factors, is being drawn increasingly into this form of 
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analysis of possible consequences in prevailing or contingent situa- 
tions. For the decision-maker these interpretations are essential in 
appraising probabilities and contingencies to which action must be 
adapted and timed. 

Finally, in the formulation of economic policy the economist plays 
his role as interpreter, as analyst, and as advocate. He defines 
problems, clarifies objectives, develops alternatives, analyzes their 
effects and side effects, and seeks ways to provide for contingencies. 
He deals with multiple objectives, constraints, and uncertainties. He 
confers and considers the reactions and interests of other agencies, and 
seeks support. Again much of this work is conducted orally or through 
staff papers and memoranda. But throughout, the economic practitioner 
is using his knowledge of economics. 

It has been indicated that economists and economics have come to 
play a far more important role in public policy making than they did a 
generation or more ago. The probability is that this influence will in- 
crease rather than diminish with the expanding influence of govern- 
ment on economic affairs and the quest for more effective policies. The 
problems of stability and growth, poverty, education, health, urban- 
ism, social investment, foreign aid, taxation, resource use, foreign eco- 
nomic policy, international finance, agriculture, for example, will con- 
tinue to require the attention of economists, government, and the pub- 
lic. The worldwide problems of economic development, population, food 
supply, and institution building will continue to tax the economist’s 
knowledge and his ingenuity in policy formation. 

The need for research and education has never been greater, and yet 
there are in this author’s view a number of improvements that would 
facilitate both the advance of economic knowledge and its more effec- 
tive use. Clearly we need to know more about the economic process as 
well as more about the process of applying economic knowledge both 
in practice and as a rational ideal. There is need for more rigorous 
standards of conduct among practitioners offering professional analysis 
and advice. The practice of analyzing alternatives and consequences 
would benefit from more rigor and less influence from personal value 
judgments. More graduate seminars devoted to policy analysis would 
advance these objectives. But it seems clear that additional centers for 
economic research, including policy research, must be developed if the 
effort is to keep abreast of the expanding need for knowledge. The social 
sciences now expend only about 3 percent of the funds for basic re- 
search, and the figure is probably no higher if applied research is in- 
cluded. The fraction for economics is approximately 1 percent. One 
must question whether this is a prudent allocation of resources in light 
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of the growing usefulness of economics and the multiplication of prob- 
lems requiring economic analysis. 

Finally, there is a serious problem of public understanding. As eco- 
nomic problems are dealt with more technically, can the economist at- 
tain the position of the doctor or lawyer whose advice is accepted on 
faith? If not, by what means can policy issues and alternatives be 
more effectively presented to the public and by what means can the 
public be given a more adequate knowledge on which to understand 
and react? This is one of the issues that seems likely to plague the 
profession and policy-makers for the foreseeable future. The profes- 
sion must at least strive to warrant the confidence that its growing 
influence requires. 
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TRENDS, CYCLES, AND FADS IN 
ECONOMIC WRITING* 


By Martin BRONFENBRENNER 
Carnegie Institute of Technology 


I 


Since my subject has been divided into “trends, cycles, and fads,” I 
shall divide my own remarks in the same way. This opening section 
accordingly deals with trends in professional economic writing since 
Adam Smith’s Wealth of Nations, now nearly two hundred years old. 

In terms of subject matter, I cannot make out any trend less trivial 
than the horizontal. Neither can Professor Stigler, who has recently 
written [17, p. 16, running quotation]: 

The full range of subjects and problems which have attracted economists’ attention 
throughout our history has been both extraordinarily wide and extraordinarily stable. True, 
some minor areas have been yielded up to younger sciences. True, some minor additions 
have been made to our present-day agenda. But in the broad, the boundaries of our dis- 
cipline have not varied much. 

Contrasting with this “all quiet” on the substantive front are two 
trends in methodology. The first trend has been toward emphasis on 
the formally “scientific” emphasis of what used to be called “political 
economy” and is now called “economics”——the change is significant. 
These scientific aspects include the abstract mathematical treatment of 
approximations or models, the empirical testing of economic proposi- 
tions and their implications, and the accumulation of public and pri- 
vate data useful for model building and theory testing. I would not ex- 
pect anyone in this audience to doubt the existence of this trend, dat- 
ing rather from Cournot (1838) than from Smith himself. For statisti- 
cal evidence, however, see Stigler’s Table 10 (ibid., p. 48). The ques- 
tion is whether certain of our fellow economists may not have elevated 
mathematical and statistical virtuosity to the status of ends in them- 
selves. Some of us, even semimathematical types, are also concerned 
with the chance that our literary-humanistic-philosophical traditions 
may be headed for the ash can—meaning elementary textbooks, public 
documents, and the popular press. On this delicate point, I take an 
optimistic position. The formula, statistical table, and computer pro- 
gram have not yet displaced the written word from any of the natural 

* Numerous perceptive comments were received on my original draft. Not all of them 


could be incorporated in revisions. Among individual commentators, I cite W. W. Cooper, 
Mark Perlman, Eugene Rotwein, and Leonard Silk. 
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sciences, even physics, astronomy, or, for that matter, mathematics it- 
self. Why should economics be different? 

A second trend which we all perceive is toward specialization, In 
Smith’s day, political economy was a branch of “moral philosophy”— 
a field too interdisciplinary for even the Ford Foundation. Its twin 
bases were ethics and psychology. It also included political, sociologi- 
cal, administrative, and anthropological problems along with economic 
ones. Witness Smith’s own Lectures on Police, Justice, Revenue, and 
Arms. (How many of us, I wonder, regret the demise of this venerable 
mish-mash?) Over the last two centuries, economics has not only 
achieved autonomy as a discipline, but it has become increasingly frag- 
mented into subdisciplines. We have microeconomics, macroeoncomics, 
labor economics, international economics, and so on ad infinitum. The 
general economist may be traveling the Dodo or Passenger Pigeon 
Highway to extinction. He survives—and I am a survivor—as dilet- 
tante, journalist, or elementary teacher, or as an exotic variety of mul- 
tiple-specialist whose several specialisms fall in more than one of our 
ordinary classificatory boxes. For two examples I might mention 
Abram Bergson’s combination of welfare economics and the Soviet 
system, and George Stigler’s combination of industrial economics, sta- 
tistical economics, and doctrinal history. The general economist, how- 
ever, is being replaced to some extent by the general theorist, trans- 
ferable between specialties at short notice. His expertise includes as- 
pects of microeconomics, macroeconomics, and often mathematical 
economics or econometrics as well. If the general economist corre- 
sponds to the medical G.P., the general theorist corresponds to the in- 
ternal-medicine man. 

II 


Passing from trends to cycles, including long swings, I have been 
struck primarily by the flow and ebb of the strength of a changing 
something which is called “orthodoxy,” and secondarily, by the flows 
and ebbs of the popularities of our various specialisms: “In 1830, 
no general work on economics would omit a discussion of population, 
and in 1930, hardly any general work said anything about population. 
The problem of economic growth was at the forefront of discussion in 
1825, it was almost ignored in 1900, and today it is again haute mode” 
(ibid., p. 16 f.). Both these ebb-and-flow phenomena, the appeal of 
orthodoxy and the popularity of specialities, deserve some attempt at 
explanation. 

For a long time, I have found amateur Hegelian dialectic to be a 
useful hindsight in the history of economic thought [1, p. 167 f.]. 
What seems to happen is this. As a result of a few great men and great 
issues, a consensus develops on a number of interrelated problems. 
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After some years, this consensus ossifies into an orthodoxy, and pro- 
gress decelerates under its dead hand. (In the Anglo-Saxon world, at 
least, 1850-70 and 1900-25 seem to have been two such periods.) This 
consensus or orthodoxy plays the role of a Hegelian thesis. Its antith- 
eses may arise in three ways. They may arise, first, from policy 
problems to which the reigning thesis seems irrelevant or in which it 
points to unpalatable answers. (Major depressions and development 
problems have been relatively recent examples.) Antitheses may arise, 
second, from flaws and imprecisions in the reigning thesis, over- 
confidently formulated. (The “imperfect competition” revolution is a 
case in point here, and likewise the revolt against the conventional ver- 
sions of Say’s Law or Identity.) A third cause of antitheses may be 
technological and methodclogical developments, which the dominant 
thesis cannot utilize or assimilate to best advantage. (I have in mind 
input-output analysis and electronic computation as tools for forecast- 
ing and policy evaluation.) 

Antitheses, in their early stages, are often emotional, often impre- 
cise, and often more intolerant than the theses they are combating. If 
indeed “the ratio of cliché to analytical creativity in the literature of 
economic development is awesome to contemplate” [17, p. 26], that 
is only par for the course. What happens normally to antitheses is that 
they wither away at least temporarily, or else improve in quality to the 
point of either replacing or supplementing the original thesis in some 
new synthesis. This becomes in due course the thesis of the next gener- 
ation and often also the orthodoxy of the generation after that. 

As of the 1960’s, the reigning economic thesis in the United States 
combines in uneasy peace elements of the previous Marshallian syn- 
thesis of the cost and utility theories of value and competitive price 
(with a variable adornment of imperfect competition), elements of the 
Keynesian theory of income and employment (embellished in varying 
degrees by the “neoclassical synthesis,” alias “anemic counterrevolu- 
tion”) and elements of a neoclassical theory of economic growth and 
development. The ideological impact of this smorgasbord or chop suey 
is generally favorable to a mixed economy, primarily based on compet- 
itive private enterprise. 

Two antitheses wait in the wings, however, and we may be on the 
verge of ferment at least comparable to the 1930’s. The more threat- 
ening antithesis is the “linear” or “structural” economics of the Leon- 
tief input-output table [7], of Sraffa’s schema of Production of 
Commodities by Means of Commodities [16], of a great deal of op- 
erations research, and of large-scale economic models, soluble with the 
aid of electronic computers, aimed sometimes at forecasting and some- 
times at a degree of central economic planning which goes beyond the 
macroeconomic level. The ideological background to linear economics 
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may include strong Marxist infusions, particularly in socialist coun- 
tries. In America, there are echoes of the technocratic institutionalism 
of Veblen and Ayres. Often, however, one observes no ideology more 
partisan than a practical engineer’s desire for a system which promises 
to help him do his job and get his answers in a hurry. 

It is more tempting than wise to laugh off some of the earlier mani- 
festations of linear economics—technically or structurally fixed “Jaws” 
of this or that. Samuelson, for example, has commented ([15, p. 336], 
running quotation): 


[T]he fact that counter-trends have about canceled each other out for half a century 
can be regarded as a coincidence, and provides no guarantee of repetition in the future. 
[I have] learned how treacherous are economic “laws” in economic life: eg, Bowley’s 
Law of constant relative wage share; Long’s Law of constant participation in the labor 
force; Pareto’s Law of unchangeable inequality of income; Denison’s Law of constant 
private saving ratio; Colin Clark’s Law of a 25 percent ceiling on government expendi- 
ture and taxation; Modigliani’s Law of constant wealth-income ratio; Marx’s Law of 
the falling rate of real wage and/or the falling rate of profit; Everybody's Law of a 
constant capital-output ratio. If these be laws, Mother Nature is a criminal by nature. 
Experience has also taught me not to be necessarily suspicious of coincidence; in many 
cases, even if they do not explain the facts, they do describe the facts, up until they 
cease to describe the facts, 


Two points at least can be raised in rebuttal. Even when deceptive 
in the long run, some or all of these “laws” are useful approximations 
for short-term problems. Furthermore, the long-term errors may be 
lessened by further work along essentially similar lines, just as Samu- 
elson’s own path-breaking statistical consumption function for 1921-35 
[6, pp. 250-60] has been improved but not invalidated by a genera- 
tion of further work. 

So much for an unfairly brief comment on linear economics in its 
various forms, as an antithesis to our current orthodoxy. Another antith- 
esis worthy of extended discussion comprises a number of develop- 
ments I should like to force into a single “behavioral economics” cat- 
egory. In the theory of the firm, for example, I am referring to simula- 
tions of the way individuals or organizations behave, and in particular 
how they make decisions under conditions involving less knowledge 
than is postulated by orthodox theory. Many schools of business ad- 
ministration have become centers of this heresy. Carnegie Tech, my 
own institution, claims to be a leader among them [2, Part III] [3] 
[13, Part III, and Chap. 13] [14]. Moderate behavioralists, in- 
cluding my colleagues when nobody is baiting them, see in their work a 
desirable supplement to “conventional economics,” involving more at- 
tention than most of us pay to current work on psychology and sociol- 
ogy. A few extremists, including my colleagues when you or I are 
nasty to them, propose to displace “conventional economics” by “eco- 
nomic sociology” or “behavioral economics” the day after tomorrow. 

Another form of the behavioralist antithesis is technically quite 
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different. It concentrates on the growth and change of economies and 
economic institutions. It supplements (or replaces) “economic” growth 
theory by rival analyses based on the history, sociology, and psycholo- 
gy of individuals, small groups, classes, and nations. Let me cite the 
economic historian W. W. Rostow’s Stages of Economic Growth 
[12], the social psychologist David McClelland’s studies of 
“achievement motivation” in economic development, and the convert- 
ed economist Everett Hagen’s reliance on sociological and psycholog- 
ical factors in his Theory of Social Change [8] [5] and pass on. By 
stretching the term “behavioralist” somewhat, I can also put the great 
economic best-seller of the 1950’s, Galbraith’s A fluent Society [4], into 
this category, as well as much of the recent work of Gunnar Myrdal 
[10] [11], not to mention still more controversial figures like Rob- 
ert Theobald and his fellow Triple Revolutionists [18]. 

How important will either or both of these antitheses, the “linear” 
and the “behavioral,” become? How will they be synthesized with—or 
alternatively, what is their chance of replacing—economics as we know 
it today? With no basis for a priori judgment, let me meet these ques- 
tions by posing as a pragmatist. Insofar as one or another of these an- 
titheses “work” better than conventional economics, either qualitative- 
ly or quantitatively, in forecasting, in policy formation, or in ex- 
plaining past history, we shall have to make peace with them, at the 
cost of discarding as irrelevant, if not wrong, some of today’s most 
treasured nuggets of eternal verity. Insofar as the antitheses disap- 
point their advocates, or require slave-camp institutions to achieve 
their targets, let them “pass and be forgotten with the rest.” (We can 
in any case expect periodic revivals under new names and forms in fu- 
ture generations.) 

Perhaps one less than pragmatic warning may also be i in point, 
against ignoring some useful bit of innovation or antithesis as “not 
economics.” If it is not economics, so much the worse for economics, if 
it works better for economic problems! Conventional economists, in- 
cluding myself, can learn from events in the U.S.S.R., where progress 
in economic analysis was confined for a generation to engineers, 
mathematicians, and statisticians, because the professional economists 
down-graded themselves, by their own excessive orthodoxy, to clerks 
and propagandists. 

Tit 


Cycles of varying length and regularity can be discerned in the divi- 
sion of economists’ interests among the several subdivisions of their 
subject, although nothing like Schumpeter’s Kondratieff-Juglar-Kitch- 
in tripartite classification meets the eye. Evidence from English-lan- 
guage professional publications is available since 1886 from the Ameri- 
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can Economic Association’s Index of Economic Journals [9] in six 
volumes. A separate annual series, covering American doctoral disser- 
tations only, can be assembled from the September issues of the Amer- 
ican Economic Review; I have compiled it only for 1960-65, inclusive. 
Finally, Chapter 3 of Stigler’s Essays in the History of Economic 
Thought, analyzes (pp. 44-50) the contents of four leading American 
scholarly journals (plus Econometrica, of international coverage) over 
a sample of academic years chosen decennially from 1892-93 to 
1962-63. 

It is easy for the statistical purist to discount this evidence. Of the 
Index, Stigler complains [17, p. 48] that one cannot easily “trace 
out, for example, the cycle of interest in monopolistic competition in 
the 1930’s, the sweep of linear programming through the journals in 
the 1950’s, and similar episodes,” since “the categories are too broad, 
and the index itself recognizes only the categories . . . fashionable in 
1960.” Shorter movements are harder to trace than longer ones, and 
the Index classification of portmanteau or bridge contributions is inev- 
itably arbitrary. How firm can a line be which separates, for example, 
the “Monetary Theory” of category 2.32 from the “Monetary Policy” 
of category 9.9? On the other hand, a more industrious content analyst 
than myself could subdivide the broader Index categories into the nar- 
rower ones which. Stigler desires, and likewise into shorter periods of 
time. 

The annual dissertation-subject breakdown, as has been said, covers 
only the United States. It is less purist than the Indeg in excluding 
“business administration” topics. Its 15-category classification is not 
easily made comparable with the Index’s 23-category one. As a barom- 
eter of economist’s interests, it is biased both by concentrating on 
younger scholars and on “manageable thesis subjects”—often paper- 
thin slices of, and virtuoso foot- and toe-notes to, the vast projects of 
academic entrepreneurs—such as provide the earliest and plushiest re- 
tirement to Santa Euphoria or the outposts of Pentagonia. 

Stigler’s tentative studies are intended primarily to illustrate the 
“potentially large scale for the statistical method in intellectual histo- 
ry” [17, p. 49]. Their most distinctive aspects are attempts to quan- 
tify the common generalization about the increasing level of technical 
proficiency required in economic publications, and the increasing in- 
dependence of American economics from foreign-language sources. 
(Ibid., Table 9, p. 47.) The first of these developments I have diag- 
nosed as a trend, with the pious hope that it may have passed its 
inflection point and may even be approaching an asymptote. The sec- 
ond may possibly represent only a long swing, which may soon be re- 
versed in some degree. (National and ideological considerations seem to 
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dissuade some foreigners from publishing in English. Our own profes- 
sional interests are expanding geographically, to encompass increasing 
numbers of non-English-language areas, and our linguistic competence 
is beginning to keep pace. Existing translation processes, furthermore, 
are lagging increasingly behind our expanding needs.) 

Let us return to the Index of Economic Journals. Table 1 and Chart 
I give a percentage breakdown of its citations by volume and major 
category from 1886 through 1963. Rather than counting articles, I 
have economized time by “measuring” them in column-centimeters, at 
the cost of overstressing the longer-winded titles. (The actual mea- 
surements were made by Paul Lavell and Yoichi Niwata.) This meth- 
odological difference explains, I assume, the discrepancies between my 
results and Stigler’s (żibid., p. 49). 

Considering the Index’s 23 categories without finer breakdowns, 
there are significant uptrends in 6. The most pronounced in absolute 
terms is in economic theory (category 2), which includes macroeco- 
nomics and dynamics along with the traditional range of topics in mi- 
crostatics, What has happened, one would expect, has been successive 
waves of interest in the theory of the firm and the consumer, the theo- 
ry of imperfect competition, the theory of income and employment, 
and the theory of economic growth. By the time one wave has ebbed, 
the next has overtaken it. There is a similar upturn in economic histo- 
ry (category 5), with some decline since 1960, and in two sets of tools: 
mathematics and statistics (category 7) and social accounting and 
statistical data (category 8). Business organization and managerial 
economics (category 14) and regional economics and housing (cat- 
egory 22) follow the upward path of economic history, including some 
slight decline since 1960, which can hardly be more than temporary. 

Offsetting these steady, trend-like, increases, three categories show 
downward drifts of professional interest. Two are “theoretical” fields, 
methodology (category 1) and doctrinal history (category 4), at least 
since 1940, A shift away from humanistic and philosophical concerns 
among economists may be responsible here. Of the “substantive” 
fields, the sharpest decline is in industrial organization and public pol- 
icy (category 15), which had furthest to fall. 

There is a parabolic trend (or long swing) in monetary economics 
(category 9). Interest fell to a trough during and immediately after 
World War II and rose thereafter with postwar inflation and the 
“rediscovery of money.” Health, education, and welfare (category 19) 
and population economics (category 21) show similar patterns, with 
the troughs coming later. Revivals can I think be traced in each case 
to “the real world,” meaning expanded education and social-welfare 
programs in one case and the “population explosion” in the other. Par- 
abolic trends (or long swings) in the opposite direction appear in pub- 
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TABLE 1 


SUBJECTS OF PROFESSIONAL PAPERS IN ENGLISH-LANGUAGE Economic JouRNALS, 1886-1963 
(Percentage Distribution*) 








ol. 
Category Number and Short Title] 1886- | 1925 30 | 1940-49 | 1950-54| 1985-39 | 1960-68 


1. Scope and method.......... 2.84 1.49 1.96 1.78 1.43 1.29 
2. Economic theory............ 8.42 | 10.90 | 10.74 | 15.04 | 16.58 i 16.77 
3. Economic systems and plan- 
MING 5 oe esse hehe eens 1.31 1.15 1.51 1.13 1.33 2.57 
4. History of economic thought..| 5.10 3.81 4.47 3.80 3.61 2.78 
5. Economic history........... 1.21 1.49 1.49 1.44 1.64 1.47 
6. Contemporary economic con- 
ditions, policy, and planning..| 1.70 1.47 4.17 2.65 3.56 2.90 
7. Mathematical and statistical 
(ne) E So. cated viens Peden 1.25 2.36 2.48 2.65 2.54 2.87 
8. Social accounting and statisti- 
Cal datas 35 ico. cescieee he hia 2.16 2.13 2.23 2.50 2.99 3.55 
9. Money, credit, and banking...) 10.11 8.45 5.30 5.38 5.82 5.89 
10. Public finance.............. 4.76 4.62 5.03 5.34 5.20 4.53 
11. International economics..... 7.50 6.98 6.79 | 10.46 8.01 9.64 
12. Economic fluctuations; stabil- 
ization policy.............85 1.29 8.45 3.17 1.91 1.99 1.69 


13. War and defense economics...}| 4.26 0.40 9.18 2.12 0.53 0.51 
14. Business organization; mana- 


gerial economics............ 3.26 3.61 3.91 5.08 6.53 6.27 
15. Industrial organization and 

public policy... ..........045 17.75 | 16.03 | 11.86 | 11.99 | 12.78 | 11.73 
16. Economics of agriculture..... 7.12 | 12.31 | 10.40 9.44 | 10.86 8.90 
17. Natural resources; land eco- 

NOWICS oss sisiasisagbarcadedece 2.11 3.64 3.48 2.99 2.34 2.29 
18. Population...............4. 1.42 1.41 0.75 0.93 1.23 0.95 
19. Labor economics............ 11.55 5.10 5.86 8.92 6.82 8.05 
20. Consumer economics........ 1.06 0.91 1.72 1.24 1.51 1.36 


21. Health, education, and welfare| 2.61 1.45 1.36 1.34 0.85 1.11 
22, Regional economics; housing..} 0.81 1.75 2.09 1.77 1.78 2.78 
23. Miscellaneous.............- 0.42 0.08 0.04 0.08 0.06 0.10 





* Percentages rounded; may not add to 100.00. 
Source: John Perry Miller et al., eds., Index of Economic Journals (6 vols.). 


lic finance (category 10) and land economics (category 17), including 
industrial location. Interest rises to peaks during the Great Depres- 
sion and World War II, and, generally, when New Dealers are in 
power. 

Shorter cycles are possibilities in half a dozen other categories. In 
comparative systems and economic planning (category 3), for exam- 
ple, there is a peak during and immediately after World War II, and 
then a larger one corresponding to the contemporary proliferation of 
development plans. The catch-all field of contemporary economic con- 
ditions and policies (category 6) also has two peaks, the larger one 
during the war and immediate postwar periods, the secondary one in 
the later 1950’s. International economics (category 11) has three 
peaks, one including World War I and its aftermath, the second the 
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early 1950s, and the third the contemporary exchange and liquidity 
difficulties. Agricultural economics (category 16) has two peaks, one 
spanning the Great Depression and the other the late 1950’s. Labor 
economics (category 19) has a generally falling trend of relative inter- 
est with two troughs covering the depression and the later 1950’s. This 
may be largely a statistical artifact, reflecting a turn by labor econo- 
mists to legal and industrial-relations journals. Consumer economics 
(category 20), on the other hand, accentuates a slightly rising trend 
with peaks during the price control period and, after data accumula- 
tion, in the later 1950's. 

Finally, one can point to two sudden, and poorly maintained, spurts 
of interest, of the type identifiable as fads. The earliest in time is the 
drastic rise of interest in industrial fluctuations (category 12) during 
the Great Depression. The second is the similar spurt in war and de- 
fense economics (category 13) during the period of World War II, al- 
though a finer temporal breakdown might show a similar bulge during 
the period of World War I. 

Searching for shorter cycles during the early 1960’s, my assistants 
and I applied similar analysis to the American completed-dissertation 
topics listed in September issues of the American Economic Review for 
the years 1960-65, inclusive. Here we merely counted titles; Table 2 
and Chart II are based upon this count. 

As can be seen from our two tables, the American Economic Re- 
view’s 15-category typology overlaps with the Imdex’s 23-category one, 
which was adopted only later. The Review’s categories also seem less 
coherent, less homogeneous, less readily defensible. The dissertation 
topics appear generally less theoretical, more commonly “applied” or 
“descriptive,” than the published essays. Furthermore, a few short cy- 
cles, or parts thereof, are suggested by the figures in Table 2. 

The most marked cycle is in the economic history and development 
area (category 3). It suggests that theses in Pidgin English on “Pidgin- 
ian Devilopement Potiental Cooperation Agoricultural” may be on 
their way out, after peaking in 1962. This same year seems in retro- 
spect a minor intellectual watershed, if one examines the table. There 
are peaks in economic theory (category 2) and the “population-wel- 
fare-consumption” catch-all (category 15). There are six correlative 
troughs in the same year, in statistics and social accounting (category 
4), business fluctuations (category 6), business finance (category 10), 
business organization and managerial economics (category 11), in- 
dustrial organization (category 12), and the land-agricultural econom- 
ics combination (category 13). Monetary and labor economics (cat- 
egories 7 and 14) have their troughs in the following year (1963). Still 
shorter cycles, approximating intellectual Kitchin or inventory cycles, 
are suggested by public finance and international economics (cat- 
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TABLE 2 


SUBJECTS OF COMPLETED DOCTORAL DISSERTATIONS IN AMERICAN ECONOMICS 
DEPARTMENTS, 1960-65 


(Percentage Distribution*) 





Category Number and Short Title! 1960 1962 1963 1964 1965 


1. General economics; method- 


Ca AEE Oe eke ce 0.12 0.32 0.35 0.20 
2. Economic theory; doctrinal 

history ss dace ed ene teess 7.21 9.32 7.02 6.97 7.67 
3. Economic history; economic 

development; national econo- 

MEE ee E ies a 66 17.64 | 16.41 5.84 6.54 
4, Statistical methods; econo- 

metrics; social accounting. ...| 1.53 0.99 2.05 2.53 2.25 
5. Economic systems; planning 

and reform; cooperation... .. . 1.07 0.37 0.65 2.18 2.05 
6. Business fluctuations; fore- 

CASEIN. 6 esse eee cy ees oie 1.84 0.62 1.30 1.92 2,04 
7. Money and banking; mone- 

tary policy...............4. 9.54 8.07 7.67 8.28 9.82 
8. Public finance; fiscal policy...} 6.90 6.09 4.43 6.45 4.91 
9. International economics... .. 8.44 7.45 7.25 8.28 7.57 
10. Business finance; investments; 


insurance...............00. 6.13 
11. Business organization; mana- 

gerial economics; marketing; 

accounting................- 10.58 
12. Industrial organization; gov- 

ernment and business; in- 

dustry studies............. 10.74 
13. Land economics; agricultural 

economics; economic geogra- 


5.09 6.26 6.79 7.16 


10.93 | 12.10 | 13.59 9.41 


9.94 | 11.23 | 12.46 | 10.63 





phy; housing............... 12.88 10.93 | 12.85 | 12.72 } 16.56 
14. Labor economics........ n.. | 9.82 7.70 7.45 9.23 9.41 
15. Population; economic welfare; 

consumer economics......... 3.53 4.72 3.02 2.44 3.89 


* Percentages rounded and may not add to 100.00. 
Source: A.E.R., Sept. issues, 1960-65. 


egories 8 and 9), with their saw-tooth but slightly falling patterns 
throughout the six-year period. 


IV 


It is difficult to say anything new about economic fads. There are 
plenty in evidence—probably more than usual, because more public or 
private money is pushing one fad or another, and more academic de- 
partments are financing the rocky road to excellence or high profes- 
sional “Hooper rating” with “fad money.” For the nonce, fad money 
has sponsored a minor academic gilded age, the campus equivalent of 
the “cuspidor capitalism” of a hundred years ago. 

A fad is a fashion of which one disapproves, or at least considers 
overdone. By applying the name of “fad” to such a fashion, one is as- 
serting or hoping that this fashion will be shorter-lived than normal—a 
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random disturbance, in statistical parlance, rather than a cyclical one. 
He may even hope to exorcise the fashion out of fashion by the black 
magic of the “fad” label . 

There is nothing shameful about fads or about admitting their exis- 
tence. We have fads in food, dress, social customs, and all the other 
arts and sciences. Why should economics hope for immunity? What 
many of us want, and what I wish I could supply, is a method of dis- 
tinguishing ex ante the fad from the “wave of the future,” and so pro- 
tecting oneself and one’s juniors from betting their limited intellectual 
capitals on the wrong horses. 

Here again, I think I have found useful material in Stigler’s new 
book. In the passage I am using for my text, he is not talking about 
fads but about “environmental” interpretations of long-term trends, so 
I propose to turn his views upside down, inside out, and backwards, 
before commenting upon them. The relevant running quotation [17, 
pp. 20-22] is longer than most: 

[I]t is a sign of the maturity of a discipline that its main problems are not from im- 
mediate, changing events. [P]ersistent separation of scientific study from the real world 
leads to sterility, but sensitive response to current events stultifies the deepening and 
widening of principles and techniques. The leading theoretical chemists are not working on 
heniecee remedies, and the leading economic theorists need not be concerned with urban 
renewal. 

The vast majority of current social economic problems are routine from the standpoint 
of economic theory. It is more remarkable that most [events of major economic signifi- 
cance] leave economic theory unaffected. Minor changes hardly seem adequate to great 
new problems, and extensive reconstructions are usually the result of the systematic 
elaboration of a basic idea which previously had been ignored or given only ad hoe recog- 
nition. This suggests the third and influential type of economic problem: that which is 
pervasive. It is not enough that a problem be of vast importance, if that importance is 
momentary; it is not enough that the problem be persistent, if it is local. 

The dominant influence upon the working range of economic theorists is the set of 
internal values and pressures of the discipline. The subjects for study are posed by the 
unfolding course of scientific development. This is not to say that the environment is 
without influence, for every great economist injects some portion of it into the developing 


theoretical corpus. This element of realism, however, need have no simple or direct con- 
nection with the contemporary scene. 


Tf Stigler is basically right about the economic mainstream, what is 
he implying about economic fads? Let us stand his argument on its 
head and hazard a guess. Are fads not primarily the short-term conse- 
quences of those environmental influences which Stigler had discount- 
ed for the long run? Are they not predominantly the more or less rou- 
tine applications of economics—orthodox or unorthodox, good or bad, 
developed or undeveloped, rational or emotional—to problems in 
which interest is either general but short-lived, or alternatively, long- 
term but localized? These seem to me the most important and decep- 
tive of the fads. 

The other sort of fad includes literature “feeding upon itself,” along 
with epidemic applications of this or that novel technique or formula 
to routine “empirical” testings by “Schumpeterian imitators.” The 


PRODUCTION AND USE OF ECONOMIC KNOWLEDGE 549 


rash of expositions, critiques, and counter-critiques of Keynes’s Gener- 
al Theory in the 1930’s exemplify literature feeding upon itself; more 
recently, “simultaneous-equations approaches,” “permanent” transfor- 
mations of this or that economic variable, and homohypellagic produc- 
tion functions illustrate the rush for technical novelty. But these fads 
are generally easier to diagnose than the others, and therefore less 
likely to overstep reasonable bounds. 

Let us return to the major fads: the temporary or localized kernels 
of general economic interest. This interest, it sometimes seems, can be 
more apparent than real, when it needs the support of massive public 
or private financing, novel hardware, or both, It also has in its favor 
attractive prospects of visiting the real world, even doing good to 
grateful people in a pleasant climate with sanitary drinking water. 
These appeals are obvious; few among us can claim immunity 
throughout their working lives, or even discount fad following as an 
error of their misspent youth. 

Another point in defense of fad following: it is usually less risky 
than its name perhaps implies, and so the risk-averter need not con- 
cern himself too greatly for the safety of his professional capital. To 
follow a fad up the blindest of alleys gives the fad-follower n years of 
respite from competition with the higher I.Q.’s of his profession, who 
tend to concentrate near main streams and principal tributaries. If the 
fad-follower has passable personal relations and administrative talents, 
and if his # fad-following years encompass one presidential adminis- 
tration or long-term foundation grant, year (n + 1) will find him far 
above the battle—an academic distinguished professor, a public sector 
bureau chief, a corporate vice-president, or equivalent. “He has ten 
telephones at once, so who can guess he is a dunce?” 

These envious and splenetic interjections cannot substantiate my 
suspicion that, for example, much of the burgeoning “regional econom- 
ics” of the Great Society will prove a fad, and likewise the behavioral 
simulations of janitors selecting broom-pushing routes under uncer- 
tainty. Neither can they substantiate my parallel confidence that some 
economic aspects of the poverty program will prove substantially more 
than fads. These arguments involve “pervasiveness” in its two mean- 
ings of continuity over time and place, and likewise the need for some- 
thing more than routine applications of accepted analysis. 

The economics of poverty has already involved us—under other la- 
bels, it is true—with the rival policy implications of micro- and macro- 
economics, issues we have “ignored, or given only ad hoc recognition” 
for at least a generation. (Should we operate primarily on the level of 
aggregate demand, or on wage rates for unskilled labor, or on some 
tertium quid?) The economics of poverty is concerned with the effects 
of alternative antipoverty strategies upon the formation of human cap- 
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ital, as well as upon incentives of the conventional sorts. The Triple 
Revolutionaries believe these latter, especially the incentive to work, 
to be largely obsolete. If we are only Single or Double Revolutionaries, 
conflicts remain between avoiding the disincentive effects of guaran- 
teed minimum incomes and permitting consumer sovereignty in the 
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work-leisure choices of the poor. We should also consider the financial 
and other costs, and the alternative distributional effects, of rival pov- 
erty programs, from the viewpoint of the rest of society. Some of us, 
for example, would use the War on Poverty in part as an engine for 
“soaking the rich” and moving in the direction of sumptuary legisla- 
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tion; others of us would use it as an engine for breaking up labor aris- 
tocracies in skilled trades, both blue- and white-collar. 

These conflicts and implications, I think, make the poverty problem 
pervasive, and transcendent of routine, in ways that the regional prob- 
lem is not, at least in societies with relatively cheap and open internal 
migration. 

Finally, as for simulations, I hear rumors that graduate schools may 
shut off the flow of advanced degrees to computer programs, unless the 
auxiliary human candidate has contributed finitely to their devising, 
improvement, or interpretation. This, if true, I should myself consider 
a blessing, but surely my critics will take up the cudgels against such 
reactionary sabotage of the profession’s Car of Juggernaut. 
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DISCUSSION 


Henry H. Vittarp: The question on which I wish to concentrate is wheth- 
er the allocation of scarce resources to economic research is optimal. Though 
the matter is rarely discussed explicitly, I have the impression that economists 
believe that every “reputable” economist should be supported in doing what- 
ever he wants to do. I submit this does not make much sense, partly because 
I have yet to meet anyone who considers himself a “disreputable” economist 
unworthy of support, but primarily because all other academic disciplines feel 
exactly the same way. 

To put the matter in extreme form, would it be desirable to have all col- 
lege teachers teach only three hours a week in order to do more research? I 
submit that this question can only be answered on the basis of an estimate of 
the value of the research that would result. But in practice economists, who in 
every other connection stress the importance of returns in relation to the cost 
constraints imposed by the possibility of alternative uses, tend to argue that 
all additions to economic knowledge are worth while. Obviously this can only 
be true if the marginal contributions of economists in alternative uses are con- 
sidered worthless—a proposition which I, at least, am not prepared to defend! 

Let me clear away certain obvious difficulties that may confuse the matter. 
First of all, the value of additions to knowledge is hard to anticipate, so that 
the unforeseeable value of additions to knowledge may be far greater than 
those which can be foreseen. Hence research should, it seems to me, be encour- 
aged to a point at which its foreseen return is far smaller than its cost. But 
unless there are foreseen reasons why the ratio of foreseen to unforeseen re- 
sults should differ among alternatives—which I submit is rather a contradic- 
tion in terms—it will still be necessary to allocate whatever level of support 
we are prepared to provide on the basis of foreseen results. 

Second, I shall leave to those more concerned than I am with the impor- 
tance of catering primarily to market demand to worry about how market de- 
mand can be used to finance even the foreseen results of additions to knowl- 
edge, to say nothing of those which cannot be foreseen. 

This brings me to my first main point: at present we support research with- 
out making any estimates whatsoever of foreseen value. This is so primarily 
because—though it may come as a surprise to some of you—most academic 
research is still supported by our relatively light teaching loads. But when 
teaching schedules are uniform, we in effect provide research support in pro- 
portion to what students need or want to be taught. I submit that, were we 
rational about the matter, the amount of time free of teaching and committee 
assignments should be related as precisely as possible to the foreseen results 
of the research thereby made possible. 

I make this point not to advocate differences in teaching loads among disci- 
plines; in a world where every academician is equal, I am not that stupid. 
Rather what seems to me important is that we have come to regard the time 
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provided us for research as “free” time which is ours to do with as we choose 
when in fact it is very expensive time made available to us by prevailing social 
and educational arrangements. It is, I submit, because we consider research 
time as “free” that we tend to treat all additions to economic knowledge as 
worth while—and to argue that foundations “owe” us the same “undirected” 
support of research as we presently receive fram educational institutions. 

Even when we recognize that research involves an allocation of resources 
and so requires an evaluation of foreseen results, we still face the question of 
how the value of such results can be determined. I freely admit that a money 
measure of the value of additions to knowledge is not the whole story, but I 
am willing to follow in many illustrious footsteps by taking it as a first approxi- 
mation—which is to say, again following in illustrious footsteps, I shall pay 
no further attention to other aspects of the matter. 

One might offhand have thought that economists would be particularly con- 
cerned with the probable contribution of their activities to increases in money 
value—or, more precisely, to appropriately discounted increases in real in- 
come over time, which I believe is what we mean by “money value.” Instead, 
I submit that, as a general rule, we could not care less. On this you do not 
have to take my word but can rely on Paul Samuelson’s, who concluded his 
presidential address “the economic scholar works for the only coin worth hav- 
ing—our own applause”—which means, if I understand him correctly, that we 
are prepared to measure pretty much everything by the coin of the market 
place except what we do ourselves! 

What do we applaud? I submit primarily analytical sophistication. We do, 
after all, want to be “scientists”—so that we can look down on sociologists in 
the same way that we fear physical scientists look down on us. It was because 
we had some quite sophisticated insights into the way in which free enterprise 
solves the allocation problem—and almost none regarding either fluctuations 
in income or differences in what Smith called “wealth” and we today would 
call “real income”—that Lionel Robbins felt it correct in 1930 to define eco- 
nomics as “the allocation of scarce means among alternative uses.” In that 
year the leading text—the Samuelson of its day—devoted a total of 16 out of 
1200 pages to economic fluctuations and none whatsoever to efforts to explain 
differences in living levels. 

Obviously there have been some revolutionary changes since then stemming 
mainly from the work of a man named Keynes. But Cambridge did not feel 
that merely revolutionizing economics was scholarly enough to make Keynes 
a worthy successor to Pigou, so that the professorship on Pigou’s retirement 
went to Robertson. When, incidentally, did you last read Pigou—or, for that 
matter, Robertson? And how many do you think will a generation hence be 
avidly reading the current outpouring of econometric models? 

What I have done thus far is to agree with Paul Samuelson that economists 
do much elaborate research to win the applause of other economists. The most 
important point I want to make is that I do not see what basis we have for 
asking for support for our research so long as we are concerned primarily with 
applause and remain unwilling to subject our work to the criterion—at least 
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as a first approximation—of its probable appropriately discounted contribu- 
tion to foreseen increases in real income. 

Does this mean that much economic research is likely to be wasted as econ- 
omists vie for applause? Would that it were merely wasted! If economists did 
nothing but economic research, then the worst they could do would be to 
waste their time. But unfortunately economists are also teachers, and, because 
they are, I submit that much economic research serverely retards the growth 
of real income. This is so because, if real income is to increase, there must be 
broad comprehension of what must be done to increase incomes. But, as “eco- 
nomics is what economists talk about and economists are people who talk 
about economics,” what we teach is directly related to what we research. The 
more, therefore, we engage in research unrelated to the factors responsible for 
increasing real income, the more we will clutter up our courses with irrelevant 
material and reduce the broad comprehension needed if appropriate policies 
are to be politically acceptable. 

A single example of what I have in mind will have to suffice. We typically 
teach that the point at which a perfectly elastic demand curve is tangent to 
the minimum point of a U-shaped cost curve is the point at which total output 
is produced most efficiently, and, when a realistically minded student asks for 
an example, we typically mention agriculture, which suggests that the organi- 
zation of agriculture is in some sense ideal. Instead I offer four propositions: 
(1) the last time any agricultural demand curve was tangent to a cost curve in 
peacetime was at least two hundred years ago; (2) 30 percent of the present 
labor force in agriculture, amounting to 2 percent of our total labor force, is 
almost certainly unnecessary; (3) productivity has grown rapidly in agricul- 
ture only because government, outside the free enterprise framework, has been 
responsible for 80 percent of all research; and (4) Professor Schultz believes 
that, despite this massive effort, “the resources committed annually [to agri- 
cultural research] would have to be increased very substantially before the 
rate of return from this stream of inputs would not exceed that obtained from 
production activities generally.” In short, I submit that, instead of agricul- 
ture being in any sense ideal, its organization and performance are grossly in- 
adequate. But if this is true of agriculture where the government has accepted 
responsibility for research to the extent of bearing 80 percent of its cost, what 
is the rate of return from spending on research likely to be in the approxi- 
mately 50 percent of American industry where spending on research is trivial, 
yet the government has accepted no responsibility whatsoever? And where in 
any standard text are matters of this sort discussed? 

In my opinion, the inadequacy of the typical introductory text is directly 
related to its impact on high school teachers, who are after all responsible 
for 90 percent of the comprehension of economic matters that we achieve. Re- 
call that Lee Bach reported in the June American Economic Review that high 
school teachers had to take three courses in economics before they knew mea- 
surably more about the subject than when they started. Undoubtedly this rate 
of achievement has something to do with the quality of our high school teach- 


1 Theodore W. Schultz, The Economic Organization of Agriculture, p. 120. 
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ers, but I submit that the dozen diagrams Samuelson feels are essential for a 
comprehension of income determination cause potential high school teachers 
to avoid economics in droves—and goes far in explaining why it is that in 
New York City every high school student is required to take a course in eco- 
nomics, but those who teach the courses are not themselves required to have 
taken any economics whatsoever! 

Am I fair in blaming these sins—if sins they be—on economic research? Not 
if by research we mean that which is supported by outside funds: there isn’t 
that much support. But I think I am fair if one means by research what econ- 
omists do with their spare time. 

In short, I do not see how economists can ask for support of the research 
they wish to do unless they are willing to have the cost of such research com- 
pared with the best possible estimate of its foreseen economic, and ultimately 
social, value—which is, I suppose, another way of saying that the direction 
economic research should take is altogether too important a matter to be left 
to the applause of the economists! 

What of the question with which we started: is or is not the present alloca- 
tion of resources to economic research optimal? Given the severely adverse 
effect of much current economic research on economic understanding, I submit 
that no easy answer is possible. But I am prepared to argue that research on 
the contribution of economic research is worth far more support than it cur- 
rently receives—if only because I am convinced that, if we face up to the need 
for evaluating explicitly the results of our work, we will significantly increase 
the relevance of our research performance. 


Jacos L. Mosax: This session may be regarded as a testimonial to the 
1964 President of the American Economic Association. Professor Bronfen- 
brenner has presented his paper as a gloss on Stigler’s Essays in the History 
of Economics with which he finds himself in close agreement, and Dr, Calkins’ 
paper on the use of economic knowledge in the conduct of public affairs uses 
Stigler’s presidential address on the “Economist and the State” as its spring- 
board. Like Dr. Calkins, I am inclined to believe that the influence of the 
economist on policy formulation has been considerably greater in recent years 
than Stigler seems willing to concede. Surely, one cannot complain about the 
lack of influence of the economist on policy if in the course of a single genera- 
tion one economist can succeed in establishing his “heresy” as the orthodoxy 
of government and the business community. If anything, Keynes may have 
succeeded only too well, since for a time there was some danger that his theo- 
ries might be applied too mechanically, even in countries where they were not 
directly relevant; to wit, in underdeveloped countries suffering from inade- 
quate productive and absorptive capacity. 

Nor, as Dr. Calkins points out, has the role of the economist in policy been 
limited to that of formal studies. No one familiar with the process of policy 
formulation in recent times in the United States or abroad could fail to be im- 
pressed with the active role of the economist as policy adviser to the govern- 
ment, whether as a regular government official or as an outside expert called in 
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for special assignment. Dr. Calkins has given a number of examples in his 
paper, and these could be multiplied many times over in one country after an- 
other and in the field of international as well as of national policy. 

I would concede that the expanding role of the economist in influencing 
major economic policy is of fairly recent origin. But surely that role has been 
unmistakable in the United States since the New Deal period, in Western Eu- 
rope since the Marshall Plan and the formation of the Common Market, and 
in the last five to ten years it has also become clearly evident in the centrally 
planned economies. 

My second comment concerns a point in Bronfenbrenner’s paper in which I 
find myself in very strong agreement with the main theme of Stigler’s presi- 
dential address. In his paper, Bronfenbrenner calls attention to the trend to- 
wards “economic science,” as distinct from what used to be called “political 
economy.” This trend, it seems to me, is composed of two elements. For most 
of the period the trend was essentially towards greater formalization and ab- 
straction and away from policy examination. This part of the trend I would 
regard as a mixed blessing. Insofar as it led to greater rigor and precision of 
analysis, it was, of course, all to the good. But insofar as it led to the piling up 
of more and more “empty boxes,” I do not believe it represented very much of 
an advance over the old political economy. Here I can only express my admi- 
tation for the very effective criticism of both classical political economy and 
neoclassical economics made by such a leading exponent and historian of this 
field of study as Professor Stigler. 

The second component of this trend towards economic science is a much 
more recent one, and it will, I believe, prove of far greater significance. I refer 
to the trend in this generation towards the measurement of economic phenom- 
ena and the empirical testing of economic theories. It is a trend to which the 
institutes that are represented here have contributed in considerable measure. 
- I agree with Stigler that this represents a scientific revolution of the very first 
order of importance. 

Many factors would have to be considered in explanation of this trend. In 
part, the measurement of economic magnitudes and the empirical testing of 
theories is a natural and, one might almost say, inevitable outcome of the 
greater precision reached in the mathematical reformulation of economic theo- 
ry. In part it is the fruit of the pioneering endeavors of men such as Kuznets, 
Leontief, and Tinbergen, who combine an extraordinary curiosity about eco- 
nomic magnitudes with almost infinite patience to assemble the necessary in- 
formation. In large part, however, it is due to the shattering confrontation be- 
tween classical and neoclassical economic theories and the hard economic real- 
ities, first of the depression of the 1930’s and then of the postwar worldwide 
drive for economic growth and development. 

The medieval scholastic, we have been told, looked for his answers in Aris- 
totle and Plato rather than in the laboratory. For over a century the elite of 
the economic profession tended to look for its answers in the logic of simple 
algebra and elementary calculus, forgetting that mathematical theorems are 
only tautologies—highly useful and even indispensable for clear thinking— 
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but, nevertheless, tautologies which cannot yield any new information that is 
not already contained in the initial premises. So long as the economist was the 
prisoner of a priori mathematical laws, of immutable and eternal truths, he 
had little motivation to get at the facts. This was equally true of the classical 
period when economics was a dismal science with iron laws of wages and sub- 
sistence levels of living, and of the neoclassical period when it was a happy 
science with golden laws demonstrating that the free market provided maxi- 
mum social welfare, 

The great Keynesian contribution to this scientific revolution was, I believe, 
that it freed the economic profession from the shackles of such inevitable laws. 
With the displacement of Say’s law, for example, it became possible for eco- 
nomic theorists in good conscience and in good standing in the profession 
rather than as schizophrenic personalities to search for answers to problems of 
employment and unemployment in the data and not in a priori theorems, It 
was the Keynesian analysis of problems of unemployment in developed coun- 
tries which produced such widespread recognition, both in the profession and 
in government, of the need for social-accounting data to deal with economic 
policy questions. In the postwar period, recognition of the urgency of the 
problem of economic underdevelopment has contributed to the revolutionary 
development of economic information in much of the rest of the world. And, 
as Dr. Calkins rightly points out, the enormous improvement of economic 
data and the increasing resort to empirical testing has been both a result and a 
means of extending the influence of the economist in policy formulation. 


LABOR ECONOMICS: EFFECTS OF 
MORE KNOWLEDGE 


INFORMATION NETWORKS IN LABOR MARKETS 


By ALBERT REES 
University of Chicago 


This paper is not concerned with the information about the labor 
market provided by labor statistics. Rather it deals with the informa- 
tion that participants in the market have about one another—with the 
ways in which job seekers find jobs and employers find employees. I 
shall draw heavily on a study of the Chicago labor market now in prog- 
ress in which my associates are George P. Shultz, Joseph C. Ullman, 
David P. Taylor, and Mary Hamilton.* The focus of the paper is ac- 
cordingly on local rather than national markets. 

We may divide information networks in the labor market into two 
groups: formal and informal. The formal networks include the state 
employment services, private fee-charging employment agencies, news- 
paper advertisements, union hiring halls, and school or college place- 
ment bureaus. The informal sources include referrals from employees, 
other employers, and miscellaneous sources, and walk-ins or hiring at 
the gate. 

The literature stresses the great importance of the informal chan- 
nels, and our study of the Chicago labor market offers additional sup- 
port for this emphasis. In the four white-collar occupations under 
study, informal sources account for about half of all hires; in the eight 
blue-collar occupations, informal sources account for more than four- 
fifths of all hires. 

Economists have traditionally taken a dim view of informal net- 
works of labor market information. The typical discussion of channels 
of employment begins with an analogy between the public employment 
service and stock or commodity exchanges. To be sure, various reasons 
are given why the analogy is imperfect and a “grain exchange for 
labor” cannot be established. But in the end, the disorganization of the 
labor market is deplored and suggestions are made for the improve- 
ment of the employment service. 

For example, a recent textbook in labor economics starts a discus- 
sion of the effectiveness of the labor market by using the New York 

1I am indebted to these associates and to George J. Stigler and Arnold R. Weber for 


helpful comments on a draft of this paper. I ani also indebted to the Ford Foundation 
for its generous support of this study. 
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Stock Exchange as a model of efficiency. It notes that formal inter- 
mediaries in the labor market are not widely used, and concludes that 
“the worker who sets out to find employment very likely goes through 
a process of chasing down vague rumors or leads.” “All too frequent- 
ly,” it adds, “the buyers and sellers, blindfolded by a lack of knowl- 
edge, simply grope about until they bump into each other.”? I shall 
argue here that the analogies with commodity and security markets, 
even when qualified, are mischievous and misleading and that the 
effectiveness and advantages of informal networks of information have 
been too little appreciated. 

The search for information in any market has both an extensive and 
an intensive margin. A buyer can search at the extensive margin by 
getting a quotation from one more seller, He can search at the inten- 
sive margin by getting additional information concerning an offer al- 
ready received. Where the goods and services sold are highly standard- 
ized, the extensive margin is the more important; when there is great 
variation in quality, the intensive margin moves to the forefront. This 
point can be illustrated by considering the markets for new and used 
cars. Since there is relatively little variation in the quality of new cars 
of the same make and model and since the costs of variation are re- 
duced by factory guarantees, the extensive margin of search is the im- 
portant one. A rational buyer will get quotations from additional deal- 
ers until the probable reduction in price from one additional quotation 
is less than the cost of obtaining it.” 

In used cars of the same make, model, and year much of the varia- 
tion in asking prices reflects differences in the condition of the cars, 
and this calls for a substantial change in the strategy of the rational 
buyer. He will invest less in obtaining large numbers of offers and 
much more in examining each car. For example, he may have each car 
he seriously considers inspected by a mechanic. He may want informa- 
tion on the history of the car as a substitute for the direct assessment 
of condition and will pass up a used taxi in favor of the car owned by 
the proverbial little old lady who drives only to church. It will not be 
irrational for him to pay a relatively high price for a car owned by a 
friend if he has favorable information about his friend’s habits as a car 
owner. 

Organized commodity and security exchanges deal in highly stan- 
dardized or perfectly uniform contracts, where the intensive margin of 
search is effectively eliminated. One is entirely indifferent as to wheth- 
er one buys 100 shares of General Motors from a taxi company, a little 
old lady, or Alfred P. Sloan, though much search may enter into the 


? Sanford Cohen, Labor in the United States (Charles E. Merrill, 1960), p. 351. 
2 See George J. Stigler, “The Economics of Information,” J.P.E., June, 1961. 
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decision to buy General Motors rather than some other security. Orga- 
nized exchanges perform a highly effective job of widening the exten- 
sive margin of search and need to transmit only a few bits of informa- 
tion (the name of the contract, the quantity, and the price) to con- 
clude a transaction. Labor markets lie as far from this pole as used car 
markets, and a grain exchange for labor is about as possible as a con- 
tract on the Chicago Board of Trade for 1960 Chevrolet sedans. 

The large variance of wages within narrowly defined occupations in 
particular local markets affords some evidence of the variance in the 
quality of labor and in the attractiveness of jobs, though it has other 
sources as well. For example, in our sample of maintenance electricians 
in the Chicago area we found a range of hourly earnings in June, 1963, 
of from $1.75 to $4.75 an hour. Their formal educations ranged from 
less than four years of schooling to some college. They worked in 
places ranging from spotless modern plants in pleasant suburbs to old 
loft buildings in central city slums. 

Variation in the quality of applicants in many dimensions is one rea- 
son why employers invest so much in the selection of new employees. 
A second is that present seniority arrangements, both contractual and 
traditional, mean that in a large number of occupations an employee 
who survives the probationary period is likely to be with the firm for 
many years. The total of his wages over this period will run to tens of 
thousands of dollars. The hiring of an employee is a transaction analo- 
gous in size to the purchase of a car or even a.-house by a consumer 
and justifies substantial costs of search. 

It is therefore not surprising to find employers using many different 
selection devices. An applicant for employment may be examined in 
several or in extreme cases all of the following ways: a written appli- 
cation for employment, an interview, paper and pencil tests, work sam- 
ple tests, a medical examination, a check of credit standing, a check of 
school and employment references, and even police record checks. The 
problem facing the employer is not to get in touch with the largest pos- 
sible number of potential applicants; rather it is to find a few appli- 
cants promising enough to be worth the investment of thorough inves- 
tigation, This is particularly true since in general the buyer and not 
the seller in labor markets quotes the starting wage. The employer 
usually has little interest in discovering applicants willing to work at 
less than the prevailing rate; if he is covered by a union contract, he 
has none at all. 

Many employer hiring standards can be viewed as devices to narrow 
the intensive field of search by reducing the number of applicants to 
manageable proportions. Within the narrowed field defined by hiring 
standards, extensive search can be conducted through the most ap- 
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propriate channels. Thus we encounter such rules as the following: 
clerical workers must be high school graduates; material handlers 
must weigh at least 150 pounds; janitors must have lived a year in the 
metropolitan area; employees who use public transportation must not 
need to make more than two transfers. Each of these rules has some 
relevance to job performance, but lack of the qualities specified could 
be compensated for by the presence of others. Such rules are often re- 
laxed if there is a shortage of applicants who can meet them. This flex- 
ibility is illustrated by a large Chicago area manufacturing establish- 
ment whose newspaper ads for blue-collar workers when the market is 
loose specify, “Must be high school graduate”; when the market tight- 
ens, this is replaced by, “Average piece rate earnings $3.19 an hour.” 
In addition to formal hiring standards, employers have a still more 
flexible set of preferences among job applicants, such as the preference 
for married men for unskilled work because they are thought to have 
lower quit rates. 

Most employers have a strong preference for using informal infor- 
mation networks, for a variety of reasons. Employee referrals—the 
most important informal channel—usually provide good screening for 
employers who are satisfied with their present workforce. Present em- 
ployees tend to refer people like themselves, and they may feel that 
their own reputation is affected by the quality of the referrals. Infor- 
mal sources also tend to provide applicants from the neighborhood in 
which the establishment is located; this is particularly important for 
female employees in reducing turnover, absenteeism, and tardiness re- 
sulting from transportation difficulties. Moreover, informal channels 
are usually costless to the employer, though we have found a few cases 
in which bonuses are paid for employee referrals that result in hires. 
Of course, some formal channels such as the state employment service 
are also costless. The few employers who deliberately avoid informal 
sources are either those who are seeking to upgrade their work force or 
those who have had bad experience with nepotism or cliques. 

The informal sources also have important benefits to the applicant. 
He can obtain much more information from a friend who does the kind 
of work in which he is interested than from an ad in the paper or a 
counselor at an employment agency, and he places more trust in it. He 
can ask the counselor about the fairness of supervision in a factory, 
but he cannot often get an informed or reliable answer. If informal 
sources result in a placement in the applicant’s home neighborhood, he 
minimizes transportation costs, both in time and in direct outlay. Fi- 
nally, the presence of a friend in the plant may be an important 
“fringe benefit,” making the job more attractive to the worker at no 
cost to the employer. 
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The fact that employers generally prefer informal sources does not 
mean they are always able to use them. As George Stigler has pointed 
out, high wages and high search costs are substitutes for an employer; 
low-wage employers are therefore forced to use high-cost information 
channels, such as newspaper advertising and private employment 
agencies.* This hypothesis receives strong support from the findings of 
Joseph C. Ullman, who has analyzed the Chicago market for two fe- 
male clerical occupations: typists and keypunch operators. Ullman re- 
ports significant negative relationships between wages and the propor- 
tion of clerical workers hired through newspaper advertising and pri- 
vate agencies.° f 

The literature on formal information networks is uniformly hostile 
to private employment agencies. One of the leading scholars in the 
field, E. Wight Bakke, speaks of unemployed workers “falling into the 
clutches of exploiting fee-charging agencies, who took from ignorant 
people in desperate need of jobs a big toll from their pay for providing 
a very poor labor broker service.”® Many employers also have little 
use for private agencies, or “flesh peddlers.” Some complain of pirat- 
ing—attempts by agencies to hire away people they have previously 
placed in order to earn another fee—and many complain of being pest- 
ered by phone calls from agency counselors. Some agencies do a poor 
screening job because of the high turnover of counselors. Since there 
are many agencies and there is vigorous competition among them, em- 
ployers who complain about the practices of a particular agency often 
shift their business to a competing agency rather than turning to an 
alternative type of hiring channel. 

Despite complaints from professors and employers, private agencies 
have been growing rapidly. Between 1943 and 1958 the number of pri- 
vate employment agencies in the United States increased from 2,200 to 
3,900, their receipts tripled, and their payrolls quadrupled.” One is 
forced to at least grudging admiration of an industry that can thrive 
on selling at substantial fees a service that the government provides 
gratis. 

In fact, our employer interviews reveal that many employers are 
well satisfied with private agencies. This is especially true in the cleri- 
cal market, where Chicago employers typically pay agency fees of 60 
or 72 percent of a month’s salary. There is some tendency for the firms 

“See George J. Stigler, “Information in the Labor Market,” J.P.E., Oct., 1962, Sup. 
5 Joseph ČC. Ullman, “Inter-firm Differences in the Cost of Search for White Collar 
Ge ee doctoral dissertation, Graduate School of Business, Univ. of 

E Wight Bakke, A Positive Labor Market Policy (Charles E. Merrill, 1960), p. 15. 

™See Eaton Conant, “An Evaluation of Private Employment Agencies as Sources of Job 


pred Data,” in The Measurement and Interpretation of Job Vacancies (N.BELR., 
1966). 
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that use agencies extensively to be smaller than average, with fewer 
facilities in their own personnel departments, which suggests the pres- 
ence within limits of economies of scale in hiring. The most satisfacto- 
ry relationships are often with agencies that are specialized in terms of 
occupation, industry, or location, and involve dealings over a pro- 
longed period with a particular counselor who knows the employer’s 
needs. 

The number of employers in our sample who make frequent use of 
the Illinois or Indiana Employment Services and are well satisfied with 
them is considerably smaller than the number who report good results 
from private agencies. Private agencies placed from 10 to 32 percent 
of the workers in the four white-collar occupations we studied; the 
state employment services placed only from 1 to 3 percent. In the eight 
blue-collar occupations, private agencies were more important than the 
employment services in three and less important in three others; in no 
case were hires through the state employment services more than 4 
percent of the total. 

The highest level of satisfaction with the state employment services 
was reported by employers who deal with suburban offices rather than 
central city offices. In these cases they often mentioned regular contact 
with the same counselor as the key factor in good service. 

We encountered some employers who object on principle to the gov- 
ernment running an employment service, and several who avoid the 
employment service because, despite Fair Employment Practices Acts, 
they do not hire Negroes. However, such cases were clearly not the 
main sources of dissatisfaction or nonuse in our sample. The most fre- 
quent complaints against the employment service are slowness and 
poor screening. Some respondents gave specific examples, such as this 
one from a branch store of a large department store chain: “A year or 
so ago we placed an order with the Employment Service for a couple of 
high school graduates for openings in the credit department. We didn’t 
care too much about experience, and would take trainees. They sent 
over forty applicants and about half weren’t high school graduates. 
Most of the rest were overqualified and wouldn’t accept the jobs. I 
finally hired a couple of people, but it just wasn’t worth the effort to 
talk to them.” Stories such as this suggest that the number of referrals 
is a very poor yardstick for evaluating an employment service—the 
number of placements is a better one, and the ratio of placements to 
referrals may be better still. 

A manufacturing firm that has employed Negro blue-collar workers 
for many years stated that it does not use the employment service be- 
cause “instead of trying to meet our qualifications, they just send over 
people who have trouble finding jobs, and they aren’t the best people.” 
Such employer reactions suggest the strong tension between the em- 
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ployer objective of getting the best for his money and the objectives of 
agencies that seek to promote social welfare by referring the workers 
whose needs are greatest. Unfortunately, referrals alone do not allevi- 
ate need—only placements do. 

Chicago area employers use newspaper advertising extensively in 
recruiting white-collar workers (from 14 to 23 percent of all hires in 
four occupations) and to a smaller but still significant extent for blue- 
collar workers (1 to 13 percent of hires in eight occupations). In no 
occupation was the employment service more important than newspa- 
per advertising. Many employers prefer neighborhood to metropolitan 
papers. In some cases this is again a device for racial screening, but 
more often it is intended to minimize transportation costs and thus to 
cut turnover and encourage attendance. Trade papers and foreign lan- 
guage papers are important in some industries, such as men’s clothing. 

The preceding discussion fails to suggest the rich variety of hiring 
channels in a metropolitan labor market. Referrals from unions are 
important in trucking and in the printing trades, as well as in construc- 
tion, which was excluded from our sample. Referrals from one employ- 
er to another occur in cases of layoffs and plant shutdowns. Public util- 
ities recruit clerical workers extensively from high schools; private vo- 
cational schools are important in the data processing occupations; and 
college recruiting is important for professional and managerial jobs. 
Some of the hiring channels we discovered do not fit any of the usual 
categories. One manufacturer hires truck drivers through a large 
trucking firm located across the street; another employer hires accoun- 
tants through the public accounting firm that audits its books. A large 
distributor of furniture and home appliances hires warehousemen from 
moving and storage companies, whose slack season coincides with this 
employer’s peak season. Such arrangements seem untidy in terms of 
the design of an orderly information network; yet they may nonethe- 
less be highly effective. 

In some cases matching an opening with an applicant requires 
search over a wide geographical area. Such cases arise largely for a few 
highly skilled crafts and for specialized managerial and professional 
jobs. The employer with a sudden need for a bassoon player, a deep 
sea diver, or a specialist in the chemistry of fluorine compounds might 
be willing to recruit from across the country or around the world. Such 
needs are served in part by the professional office network of the Unit- 
ed States Employment Service and in part by the private executive re- 
cruiting or “head hunting” agencies. Search at long distances is also 
indicated when there are serious local imbalances between supply and 
demand. The employer will engage in long-distance search in cases of 
excess demand and the employee in cases of excess supply. 

It is in such cases that direct communications networks connecting 
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widely separated locations make the most sense. A highly sophisticated 
network would enable the university in New England with a vacancy 
for a mathematical economist to call the nearest professional office of 
the employment service, which through its link to a computer in Wash- 
ington would discover in microseconds a well-trained mathematical 
economist on the Pacific Coast dissatisfied because he had been passed 
over for promotion. Yet even a system with such capabilities would 
have to struggle for users against the network of personal contacts 
built up within industries and professions. It is quite possible that the 
department chairman in New England would prefer, even in making 
his initial list of prospects, to phone or write to one or two senior 
mathematical economists whose judgment he has learned to trust. 
For the major portion of the market, the crucial characteristic of an 
effective formal information system is not the length or the number of 
interconnections between geographical locations or the number of ap- 
plications and openings that can be brought together at one place. 
Rather, it is the richness and reliability of the information carried over 
each link. The crucial component of such a system will not in our life- 
times be built by I.B.M. or Western Electric. It is the experienced em- 
ployment service counselor who is a good judge of applicants and of 
their records and who knows thoroughly and respects the requirements 
of a small number of employers he has served for a long time. This in 
turn implies a compensation system in which such skill and experience 
are well rewarded. 


EDUCATIONAL ATTAINMENT AND LABOR 
FORCE PARTICIPATION* 


By Wittram G. Bowen, Princeton University 
ond T. Atprica Finecan, Vanderbilt University 


In this paper we analyze the relation between educational attain- 
ment, measured by years of school completed, and the labor force par- 
ticipation rate, defined as the percentage of a given population group 
who, during the census week, were either “employed” or “unem- 
ployed” according to the official definitions.’ In short, what we are 
trying to find out is how a person’s probability of being in the labor 
force is affected by the amount of formal schooling he has had. 

Aside from pure intellectual interest, there are several justifications 
for studying the relation between educational attainment and labor 
force participation. First, it is evident that labor force participation 
rates have an important bearing on the long-term rate of growth of the 
economy, and education may well be an important determinant of par- 
ticipation. Second, the education-labor force participation relation is 
important from the standpoint of social policy, the questions here 
being whether Jack of education is associated not only with the kinds 
of jobs a person can get and with his exposure to unemployment but 
also with his ability and willingness to seek employment in the first 
place. The answers to these questions have obvious relevance for an- 
tipoverty policies and the structural unemployment controversy. 

Finally, the relation between educational attainment and labor force 
participation is important for an understanding of returns to educa- 
tion. Many studies have shown that education is associated with a 
larger lifetime earnings stream; but, so far as we know, no one has yet 
tried to divide this stream into earnings attributable to more labor 
force participation and earnings attributable to higher rates of pay per 
“unit” of labor force participation. This distinction is worth making, 
because, from a welfare economics standpoint, we usually assume that 
there is some pain-cost associated with work. Consequently, higher 

* The research reported here is part of a much larger study of the economics of labor 
force participation which is being financed jointly by the Berkeley Unemployment Project 
and the Princeton Industrial Relations Section. This work made substantial use of computer 
facilities supported in part by National Science Foundation Grant NSF-GP579. Mrs. 
Virginia Gebhardt has been our chief research associate throughout this study, and it 
would be hard to exaggerate the contribution she has made, We are also indebted to 
Orley Ashenfelter and Stephen Goldfeld for their help with statistical problems. Michael 
Godfrey and Orin Merrill did a most imaginative job of programming, and without their 
help it would have been impossible for us to use the 1/1000 sample of the 1960 census. 


US. Census of Population, 1960, U.S. Summary, “Detailed Characteristics’ [PC(1)— 
1D], p. xxvi. 
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earnings obtained by greater labor force participation are presumably 
worth less, on balance, than earnings obtained by a higher rate of pay 
per unit of effort. 


A Priori Expectations 


What relationship would a reasonable man expect to find between 
educational attainment and labor force participation? The first answer 
is that there are some spurious positive relations to be expected 
which we cannot control. There are good reasons to think that educa- 
tional attainment is positively related to intelligence, to ambition, and 
probably to physical and mental health as well—and that these char- 
acteristics are in turn related to labor force participation, Unfortu- 
nately, our inability to measure these qualities in the data with which 
we work prevents our sorting out the effect of education per se in any 
precise way. 

There is no reason, however, to think that these spurious associa- 
tions are all that is involved. There are also reasons to think that edu- 
cation changes individuals in ways which will affect their propensity to 
seek employment. The most obvious point is that education increases a 
person’s expected market earnings and thus increases the differential 
return between market and nonmarket activity; that is, the opportuni- 
ty cost of staying out of the labor market is greater for a person with 
considerable education than for a person with relatively little educa- 
tion. 

Educational attainment also increases access to the cleaner, more 
pleasant, more interesting jobs. This seems to us to be an important 
consideration, because nonpecuniary considerations may be very im- 
portant to some people—single women, for example. 

Finally, it seems plausible that educational attainment affects the 
taste for work itself. Here we venture into unfamiliar terrain, but our 
brand of amateur psychology and sociology suggests that more educa- 
tion may well lead people to want the social contacts and social inter- 
change that employment often affords. The most casual empiricism 
suggests that the educated housewife is less likely to be content stay- 
ing home alone than her less well educated counterpart. 

So, for all of these reasons, our speculations lead us to expect a posi- 
tive relation between educational attainment and labor force participa- 
tion. We could speculate further about expected differences in the 
effects of educational attainment on the labor force participation of 
different groups within the population—on the participation of males 
versus females, the old versus the young, and so on, We could also 
offer some conjectures about expected differences in the effects of var- 
ious levels of educational attainment. Is it completing high school that 
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gives the biggest fillip to the labor force participation of women? Or is 
it the completion of college? Do college drop-outs have higher partici- 
pation rates than high school graduates? Our a priori answers to such 
questions, however, would consist only of commonsense observations 
—at best—and so, in the interests of space, we turn now to the presen- 
tation of our empirical findings. 


Data and Methods 


Most of the results reported here are cross-sectional findings for the 
census week of 1960. Rather than lumping the entire working-age pop- 
ulation together into one massive aggregate, we shall present separate 
results for three subsets of the population: prime-age males (aged 
25-54), older males (aged 65-74), and married women (aged 18-64) 
with husband present but no children under six. The advantages of this 
disaggregated approach are obvious. Labor force behavior differs ap- 
preciably among these groups, and it is important to study the 
differential effects of educational attainment. 

Our source of data is the One-in-a-Thousand Sample from the 1960 
Census.’ All told, it provides information on over 180,000 individuals 
and has the great advantage of permitting us to classify them ac- 
cording to an enormous number of socioeconomic characteristics, rang- 
ing from the person’s own education, to the income of other members 
of his immediate family, to national origin, to number of TV sets in 
the home! We have taken advantage of some of these classification 
possibilities to exclude from our subsample persons in institutions, per- 
sons in the armed forces, and persons living in rural areas. So, we deal 
only with the civilian, urban, noninstitutional population. What we 
cannot do with these data is relate labor force participation to local 
labor market conditions. For this purpose intercity analysis or time 
series analysis is more appropriate. But for studying the effects on 
labor force participation of individual characteristics—such as educa- 
tional attainment—the 1/1000 sample is magnificent. 

As to statistical methods, we use ordinary single-equation, multiple- 
regression techniques, with dummy variables. The dummy variables 
are necessary because of the nature of the data: people are either in or 
out of the labor force, and so on. Thus, our basic model consists simply 
of a regression equation in which a dummy variable for the labor force 
participation rate is the dependent variable and the primary indepen- 


* Certain data used in this paper were derived by the authors from a computer tape file 
furnished under a joint project sponsored by the U.S. Bureau of the Census and the 
Population Council and containing selected 1960 Census information for a 0.1 percent 
sample of the population of the United States. Neither the Census Bureau nor the Popu- 
lation Council assumes any responsibility for the validity of any of the figures or interpre- 
tations of the figures published herein based on this material. 
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dent variable is really a set of dummies standing for various levels of 
educational attainment. We also include sets of dummies for certain 
“control” variables, as we shall explain presently. The use of a large 
number of dummy variables is possible here because of the number of 
observations; in the case of our prime-age male group, for example, we 
work with information for 22,107 persons. The dummy variable ap- 
proach has the important advantage of permitting the relation between 
educational attainment and labor force participation to assume its nat- 
ural form; we need not force the data into a linear or any particular 
curvilinear mold. : 

Because of space limitations, only the regression coefficients for the 
educational attainment dummies are presented in the text table that 
follows. However, the impact of the control variables on participation 
will be summarized briefly. The basic format of our regression equa- 
tions and the coefficients for the control variables are presented in the 
Appendix. 


Prime-Age Males (25-54) 


From here on it is easiest to explain our methods in the context of 
the results for a particular group: prime-age males. This is an impor- 
tant group because it comprises almost half of the labor force. The 
overall mean participation rate for prime-age males in 1960 was nearly 
97 percent, and given this exceedingly strong inclination to labor force 
participation, it might seem unlikely that variations in participation 
would be related in a systematic fashion to any variable. This was our 
suspicion, but it turned out to be unfounded. 

Our findings for prime-age males are summarized in the top panel of 
Table 1, and under the heading “simple relationship” we first show the 
results of a regression explaining the labor force participation rate 
solely in terms of a set of educational attainment dummies. The inter- 
cept shows what the labor force participation rate was for persons with 
zero to four years of schooling, our reference group. It was 88.6 per- 
cent. The regression coefficients (4’s) then show the differences be- 
tween the labor force participation rate for this reference group and 
the rates for those groups having more schooling. For example, the b 
of 6.9 for those with eigkt years of school completed means that their 
mean participation rate was 6.9 percentage points higher than the 
mean participation rate for the group with zero to four years of school. 

By adding the regression coefficient for each educational attainment 
group to the intercept we get the unadjusted mean participation rate 
for each group, which we plot on Figure 1 as well as show in the table. 
The unadjusted means are exactly the same as the participation rates 
one gets by simply classifying prime-age males according to years of 
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TABLE 1 


RELATIONSHIPS BETWEEN EDUCATIONAL ATTAINMENT AND LABOR FORCE PARTICIPATION: 
THREE POPULATION Groups* IN CENSUS WEEK oF 1960 


Simple Relationship} Partial Relationshipt 


j Adjusted 
ecg] b joo fiia 


I. Males, 25-54 


Years of school completed: 88.6 (Adjusted 89.9 





Intercept 4) 
93.6 4.5 0.7) 94.4 
95.5 5.8 | (0.7) | 95.7 
96.9 7.0 (0.7) 96.9 
97.6 7.6 | (0.7) |} 97.5 
98.4 8.4 (0.7) 98.3 
98.6 8.6 (0.8) 98.5 
98.7 8.6 (0.8) 98.5 
Overall mean=96.7 
Number of observations 
? 
Il. Males, 65-74 
Years of school completed: 26.1 (Adjusted 26.3 
Intercept) 
5-7 6.2 | (2.5) | 32.3 6.1 C3 32.4 
8 14.0 | (2.5) | 40.1 15.0 | (2.4 41.3 
9-11 | 19.1 | (3.1) | 45.2 17.5 | (2.9) | 43.8 
12 22.9 3-53 49.0 20.2 | (3.0) | 46.5 
13-15 | 25.7 | 8.9 51.8 24.7 | (3.7) | 51.0 
16 28.5 | (4.9) | 54.6 30.2 Eg 56.5 
17+ 37.2 | (6.1) | 63.3 37.2 | (5.8 63.5 


Overall mean = 38 .6 
Number of observations 
== 3,339 


IIT. Married women, 18- 
64, husband present, 
no children under six 
years old 


Novation: b= regression coefficient. (s)=standard error of regression coefficient. 

* Members of the Armed Forces, inmates of institutions, rural residents, and persons under 
35 enrolled in school have all been excluded. 

{ The simple association between educational attainment and labor force participation. 

The net association between educational attainment and labor force participation after 
the “control variables” have been taken into account. The nature and impact of these control 
variables are explained in the text; the partial regression coefficients for the control variables 
are shown in the Appendix. 

§ The “unadjusted” figures are the actual mean participation rates for each education 
interval.The “adjusted” means are based on our multiple regression equations. The partial 
regression coefficients for the control variables were used to standardize for differences in 
participation rates associated with these variables. For details, see the Appendix. 

q The intercept in the simple relationship is the actual mean participation rate of those 
individuals with 0-4 years of schooling. In the partial relationship, the intercept has been 
yeni to take account of the influence of the control variables. For more details, see the 

ppendix, 
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TABLE 1—(Continued) 


Simple Relationshipt Partial Relationship} 
Unad- 








z Adjusted 
b (s) | justed | _ b (s) 

Mean§ Mean§ 

Years of school completed: | 0-4 (Intercept) 30.8 (Adjusted 22.0 
Intercept) 

5-7 6.2 | (2.7) | 37.0 8.6 | (2.7) | 30.6 
8 6.0 | (2.6) | 36.8 11.2 | (2.6) | 33.2 
9-11} 12.2 | (2.5) | 43.0 19.6 | (2.5) | 41.6 
12 17.0 | (2.5) | 47.8 27.6 | (2.5) | 49.6 
13-15 | 16.0 | (2.7) | 46.8 30.1 | (2.7) | 52.1 
16 21.4 | (3.1) | 52.2 39.3 |°@.1) | 61.3 
17+ 38.5 | (4.1) 69.3 54.0 | (4.0) | 76.0 


Overall mean =44.0 
Number of observations 
= 12,987 | 


school completed and calculating the mean participation rate for each 


group. 
Looking at the results of this simple association, we see that educa- 
tion does seem to affect the labor force participation of prime-age 


100.0 
98.0 
96.0 
94.0 


92.0 


MEAN PARTICIPATION RATE 





0-4 5-7 8 9-11 12 13-15 16 17+ 
YEARS OF SCHOOL COMPLETED 
Ficure 1 


RELATIONSHIP BETWEEN EDUCATIONAL ATTAINMENT AND LABOR Force 
PARTICIPATION, Mates 25-54, Census WEEK, 1960 
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males. The participation rate marches up steadily with educational at- 
tainment, though the relationship is not linear. 

We also show standard errors in Table 1. But, because our depen- 
dent variable is dichotomous, the usual measure of the standard error 
is not really appropriate. The actual values of our dependent variable 
must be either zero or one, and so it is obvious that the residuals are 
not going to be distributed in the manner assumed by classical statis- 
tics. In short, these data, by their very nature, have the disease known 
as heteroscedasticity. We are told by people who know much more 
than we do about such matters that: (a) heteroscedasticity does not 
bias our regression coefficients; and (b) what it does do is produce ex- 
aggerated estimates of the size of the standard error. Nonetheless, we 
show these estimates to provide a rough basis for assessing the 
significance of regression coefficients; that is, the significance of the 
difference between the estimated mean for any given educational group 
and the mean for the reference group (those with 0-4 years of school- 
ing). In general these differences appear to be highly significant, since 
most of them are more than four times as large as their (exaggerated) 
standard errors. 

It is of course always possible that this kind of simple relationship 
will be misleading because of intercorrelations with other variables 
which are not taken into account. To protect against this possibility, 
we introduced three control variables into our prime-age male regres- 
sion. The first is a set of dummies for other family income (total fami- 
ly income less the earnings of the prime-age male), Here we expected 
to find a negative relation, on the grounds that the greater the amount 
of other family income, the less the financial pressure on the man to 
work. Our second control variable is a marital status dummy which 
has the value of one if the man is married with his wife present, and 
zero otherwise. We expected a positive relationship between the mari- 
tal status dummy and labor force participation for several reasons. 
Presumably the married man has greater responsibilities and hence a 
greater incentive to work for that reason. It may also be that personal- 
ity factors associated with being married with a wife present are asso- 
ciated with labor force participation. A third consideration, suggested 
by one of our colleagues who had best remain nameless, is that married 
men may be especially anxious to get out of the house and into the 
labor market. Finally, we control for race by using a dummy which 
has the value of one if the man is white and zero if he is Negro.’ We 
expected a positive relation here; that is, a lower participation rate for 
Negroes, for what are euphemistically called “cultural” reasons—in- 
grained attitudes, health, and job discrimination. 


* Nonwhites other than Negroes were dropped from our sample, 
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The net (partial) regression coefficients for the control variables 
(see the Appendix) show that our expectations are confirmed at high 
levels of statistical significance. The coefficient for the race variable is 
-+1.6, which means that we should expect a group of white males to 
have a labor force participation rate 1.6 percentage points higher than 
a group of Negroes who were equivalent in terms of the other variables 
included in this regression. In short, the fact ‘that Negroes have a 
lower labor force participation rate is not attributable solely to their 
lower educational attainment, though this is clearly a large part of the 
explanation. 

The impact of marital status is much greater than the impact of 
race. We find that a group of married men with wife present has an av- 
erage labor force participation rate 7.5 percentage points higher than a 
comparable group with some other marital status (widowered, divorced, 
separated, or single). This is a much greater impact than we had antic- 
ipated, and it suggests that the relation between marital status and 
labor force behavior deserves more attention than economists usually 
give it. 

The dummies for other family income have negative coefficients in 
all instances except one. (The fact that this one coefficient has the 
wrong sign is encouraging in a certain sense: it suggests that the re- 
sults are not rigged and gives greater confidence in the other findings! ) 
There is also some tendency for participation to fall as the amount of 
other income increases, but the pattern is rather irregular. The big de- 
cline comes for the group with other income of $25,000 or more—their 
participation rate is 19.3 percentage points lower than the participa- 
tion rate for the reference group. Perhaps there are at least a few idle 
rich still to be found! 

The regression coefficients for the control variables are interesting in 
themselves, but the real point of introducing them is to enable us to 
study the impact of educational attainment when these other factors 
have been taken into account. It is possible to compare directly the 
simple and multiple regression coefficients for the educational attain- 
ment dummies in Table 1, but comparison is easier if we construct ad- 
justed participation rates on the basis of the multiple regression, which 
can then be compared with the actual (unadjusted) mean participation 
rates. The way we constructed the adjusted rates from the multiple 
regression was by estimating what the mean participation rate for a 
group with a given amount of educational attainment would have been 
if the group had been “average” in terms of marital status, race, and 
other income. In short, we used the regression coefficients for the con- 
trol dummies to standardize our mean participation rates.* 


*See the Appendix for a more detailed explanation of these procedures. 
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The adjusted means are shown in the last column of Table 1 and on 
Figure 1. It is apparent that educational attainment still has a pro- 
nounced effect on the labor force participation of prime-age males even 
after we allow for the influence of these other variables. But the curve 
is a bit flatter now, which signifies that the simple relation exaggerates 
slightly the quantitative effects of, say, the increment in educational 
attainment from the 0-to-4 years of schooling level to college gradua- 
tion. The reason is that lower education groups happen to have more 
than their share of males who are unmarried and Negro. (The fact 
that the lower education group also has lower other income does pull in 
the other direction, but not sufficiently to offset the other associations.)° 

Before leaving the prime-age male group, we wish to make one last 
point. In selecting our group of prime-age males, we excluded those 
men 25-34 who were still enrolled in school. If one does not do this, as 
we did not the first time around, he finds that the mean participation 
rate curve dips at the 13-15 years-of-school-completed level and at the 
17+ level. This might be thought to imply that there is something spe- 
cial about the labor force behavior of drop-outs, that they are in some 
sense inferior and therefore less likely to participate. But our subse- 
quent analysis indicates that this would have been a wrong interpreta- 
tion, since some of the people in these categories are not in the labor 
force precisely because they are still in school. It is possible to exclude 
males 25-34 who are still in school when one works with the 1/1000 
sample, but not when one works with the published census data. On 
the basis of the effect of this exclusion on our results, we are now in- 
clined to question the meaningfulness of findings which seem to show 
that the rate of return to educational investment for drop-outs from 
any level is appreciably lower than the rate of return for persons who 
completed that level, when such findings are based only on the pub- 
lished census data. At least part of the apparent differential may be 
due to the fact that some of the group referred to as drop-outs are still 
in school and hence are unlikely to hold full-time jobs. 


Older Males (65-74) 


In studying the effects of educational attainment on the participa- 
tion of males between the ages of 65 and 74, we used exactly the same 
methods and the same control variables as in the case of prime-age 
males. Our findings are summarized in Panel II of Table 1 and in Fig- 
ure 2. 

Before commenting on these results, a few words about the effects of 

* Given the “constructed” nature of these means it would be inappropriate to use the 
usual test for the significance of differences between means. It is the difference between 


any two educational attainment partial regression coefficients which is subject to a 
standard significance test, and the relevant ¢ values are presented in the Appendix, 
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our control variables are in order. First, other family income has a 
very considerable impact. All of the coefficients are negative and high- 
ly significant, which means that, compared with the group having less 
than $1,000 of other income, the participation of those having at least 
$1,000 is much reduced. Also, the general pattern of the coefficients 
indicates that the more other income an older person has, the less 
likely he is to participate, although, as in the case of the prime-age 
males, the relation is not perfectly regular. 

Race does not matter here, as it did in the case of the prime-age run, 
but marital status really matters. Older males who were married had 
an average participation rate roughly 16 points higher than that for 
other males. Perhaps those who are still married by this age are unusu- 
ally well endowed with those personality characteristics conducive to 
employment; or perhaps they are especially anxious to get out of the 
house and into the labor market; or perhaps it is just that they have 
greater financial obligations. 

Turning now to the educational attainment coefficients, there is very 
little to be said. The graph speaks for itself. Educational attainment 
has a very powerful and amazingly regular effect on the labor force 
participation of this group. The adjusted participation rate for older 
males with some graduate work is almost 23⁄4 times as high as the ad- 
justed rate for the 0-to-4-years-of-school-completed group. 

It is surprising that the unadjusted and adjusted curves are nearly 
identical, given the power of the control variables. The apparent expla- 
nation is that our control variables have almost exactly offsetting 
effects here. The low education group, for example, has less other in- 
come, and hence a greater incentive to participate on this count; but it 
also has a smaller proportion of its population in the married-with- 
wife-present category, and hence less of an incentive to participate on 
this ground. 


Married Women (18-64) 


Our sample of married women was specified to include only married 
women, 18-64, with husband present who had no children under 6. We 
were also careful to exclude women under 35 who were still enrolled in 
school. We used two control variables: (1) a race variable (white == 1, 
Negro = 0), which we expected to be negative in the case of this group 
because of the tradition of the Negro population in favor of the wife 
working; and (2) a husband’s income variable, which we expected to 
be negatively related to labor force participation. Both of these expec- 
tations were sustained at the 99 percent level of significance. We find 
that white married women have a participation rate appreciably lower 
than Negro married women, other things equal, and that husband’s 
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income has a pronounced negative effect on labor force participation, 
especially above the $5,000 level. 

Educational attainment again has a definite positive effect on Jabor 
force participation, in both the simple and multiple runs, as the bottom 
panel of Table 1 and Figure 3 indicate. In the case of this group, how- 
ever, the curve showing the adjusted participation rates is considerably 
steeper than the curve showing the simple association. The explanation 
is that the fraction of wives who are Negro and the fraction with impe- 
cunious husbands both tend to be higher among married women with 
little schooling than among those with much, and both of these factors 
tend to increase participation. 

The rise in the adjusted mean participation rates associated with 
higher educational attainments by this group is truly impressive. From 
an adjusted rate of 22 percent for women in the 0-4 years of school in- 
terval, expected participation rises to 33 percent for those with an ele- 
mentary education, to 50 percent for those with a high school degree, 
to 61 percent for those with a college education, and finally to 76 per- 
cent for women with one or more years of graduate school. The high 
expected participation rate for women with some graduate work is, in- 
cidentally, relevant to the discussions going on at Princeton and else- 
where with regard to policies governing the admission of women to 
graduate programs. 


Summary Observations: 


Each step up the educational attainment ladder is associated with 
some increase in labor force participation for prime-age males, older 
males, and married women. The remarkable regularity of this pattern 
is certainly the most striking characteristic of the three sets of partial 
regression coefficients (or adjusted means) shown in Table 1. 

It is also evident, however, that the responsiveness of participation 
rates to education attainment varies appreciably among our three 
groups. Roughly speaking, the completion of an extra year of schooling 
is associated with an average increase of about 3 to 33⁄4 percentage 
points in the participation rate of our sample of married women and 
with an average increase of about 214 percentage points in the partici- 
pation rate of our group of older males. The education-participation 
relation for prime-age males is so nonlinear that no similar single-num- 
ber measure of sensitivity would be meaningful; but, as was to be ex- 
pected, the participation for members of this group is much less re- 
sponsive to educational attainment than is the participation of married 
women and older males. Indeed, differences in participation among 
prime-age males in the educational attainment categories from 9-11 
years of school completed on up the scale are so small that they are 
probably nonsignificant. 
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More generally, certain stages in the educational process seem to be 
especially important for the labor force participation of particular 
groups. Having spent four or more years in college, for example, seems 
to make a dramatic difference in the participation of married women, a 
considerable difference in the participation of older males, and very 
little difference for prime-age males. Having 5-7 years of schooling in- 
stead of 0-4 makes a substantial difference for all three groups, This is 
not surprising, since functional literacy is normally attained prior to 
the fifth year of school. However, we should also recognize that this 
particular schooling differential may be closely associated with 
differences in basic intelligence and health. Completing elementary 
school has an important effect on the labor force participation of older 
males, but is not especially important for the other two groups. It is 
not clear to us whether this finding is related to the kinds of jobs older 
men hold or to the period in history when they were being educated. 
Perhaps completing elementary school half a century ago was much 
like completing high school, or even college, today. This is but one of a 
number of interesting questions which deserve much more attention 
than we have been able to give them in this paper. 


APPENDIX 
I. The multiple regression equations which ve estimated are of the form: 


L/P = oy pity iYi +R +M 


isl 
where: 


L/P =labor force participation rate dummy (1 if in the labor force, 0 if not) 

E;=set of educational attainment dummies, £,=5-7 years of school completed, 
E2=8 years, + + + By=17+ years (1 if in the class, 0 if not) 

Y;=set of “other family i income” dummies (husband’s income in the case of married 
women), ¥ı=$1,000-1,999, ¥a=98$2,000-2,999, » » - , Vu=$25,000+ (1 if in 
the class, 0 if not) 

R=race dummy (1 if white, 0 if Negro) 

M=marital status dummy (1 if married with spouse present, 0 otherwise) 

Bi, Yis 8, an = partial regression coeficients, 
=intercept, which in this case is the estimated participation rate for the “reference 
group’ * (persons who had all of the following characteristics: 0-4 years of school 
completed; less than $1,000 of other family income; member of the Negro race; 
was not married with spouse present). 


TI. The ¢ values used to test for the significance of differences between any two educational 
attainment regression coefficients are presented below: 


Males 25-54 
Years of school completed: 
04 5-7 8 9-11 12 13-15 16 17+ 
Years of school 
completed: 

0-4 6.31* 8.45* 10.65* 11.59% 11.89* 11.38* 11.04* 
5-7 2.77% 5.66 7.07" 7.65* 7,13*  6,79* 
8 2.86* 4.38% 5.38* 5.04* 4.78% 
9-11 1.70 3.30% 3.13* 2.96" 

12 2.04f 2.03¢ 1.93 
13-15 0.24 0.26 
16 0.03 
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Males 65-74 


5-7 8 9-11 12 13-15 16 17+ 
Years of school 


completed: 
0-4 2.52 6.25* 6.09% 6.69% 6.69% 6.44" 6.41* 
5-7 3.82* 4.04 4.75* 5.10* 5,.18* 5.38% 
8 0.90 1.77 2.69* 3.29% 3.86% 
9-11 0.80 1.83 2.59 3.30% 
12 1.12 2.02 2.82* 
13-15 1.02 1.95 
16 0.99 
Married Women 18-64 
Years of school 
completed: 
0-4 3.20* 4.36* 7.83* 11.16" 11.12* 12.79* 13,51* 
5-7 1.50 6.69" 11.95* 11.08" 12.65* 12.88* 
8 5.94* 12.28* 10.87* 12.40* 12.52* 
9-11 6.95* 6.57* 9.13* 10.28* 
12 1.67 5.62*  8.00* 
13-15 3.94*  6,80* 
16 3.93* 


* Significant at 1 percent, 
t Significant at 5 percent. 


III. The regression coefficients for the control variables, which were omitted from Table 1, 
are given below, with their (exaggerated) standard errors in parentheses, 


Other Family Income Prime-Age Males Older Males Married Women 
Categories Regression Regression Regression 
$ 1,000- 1,999 — 2.5 Ce —29.0( 2.3) = 

2,000- 2,999 — 2.4(0.4) —36.3( 2.5) — 
3,000- 3,999 — 1.6 (0.4) ey 3.2) — 

4,000- 4,999 - ere —32.8( 3.5) — 

5,000- 5,999 — 1.9 (0.7 —24.8 ( 3.7) — 

6,000- 6,999 — 4.4 (0.8) —31.7 ( 4.1) — 

7,000- 8,999 — 5.6 (0.8) —38.6 ( 3.8) — 

9 ,000-10,999 0.2 (1.2) —29.1( 5.0) — 
11,000-14,999 — 6.4(1.3) —42.0( 5.5) — 
15,000-24,999 — 5.8 (2.0) —43.2( 7.7) — 

25, 000+ —19.3 (4.5) —41.4 (16.1) = 
Husband’s Income 
Categories 
$ 1,000- 1,999 = = — 9.3 (2.6) 

2,000- 2,999 ae ae — 6.2 (2.4) 

3,000- 3,999 = = — 4.6 (2.3) 
4,000- 4,999 — — — 5.8 (2.2) 

5,000- 5,999 = = —10.7 (2.2) 

6,000- 6,999 — i — —15.6 (2.3) 

77000- 9,999 = — —23.4 (2.2) 
10,000-14,999 — — —36.3 (2.6) 
15,000-24,999 — _ — 47.8 (3.2) 
25 ,000-+ — = —54.4 (3.7) 

White 1.6 (0.4) — 0.3( 3.1) — 8.3 (1.6) 
Married, Wife Present 7.5 (0.3) 16.4( 1.8) — 


IV. The adjusted mean participation rates shown in Table 1 and plotted on Figures 1-3 
were calculated as follows: (1) We obtained an adjusted intercept by multiplying the regres- 
sion coefficient for each control variable by its mean value (the percentage of the total sample 
in the category) and adding the sum of these products to the “raw” intercept, œ. This ad- 
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justed intercept is an estimate of what the participation rate for the group of persons with 
0-4 years of school completed would have Been had their group included the sample-wide 
average of whites, persons married with wife present, etc. (2) We then added the regression 
coefficient for each educational attainment dummy to the adjusted intercept to obtain the 
adjusted mean participation rate for each educational attainment category. 

This is an “additive” method of standardization, since it makes the same absolute allow- 
ance for, say, white-Negro differences in participation at all educational attainment levels. 
It is possible to avoid this rather restrictive assumption by introducing “interaction” dummies, 
but the number of parameters to be estimated grows astronomically. Also, on the basis of 
checks of some detailed cross-tabulations, we doubt seriously that this kind of refinement 
would have had an appreciable effect on our results. 


SKILL, EARNINGS, AND THE GROWTH 
OF WAGE SUPPLEMENTS* 


By Rosert G. RICE 
University of Chicago 


Since 1943, aggregate employer expenditures for private pension and 
welfare benefits have grown from about three-quarters of 1 percent 
to over 5 percent of wages and salaries in private industry. This paper 
is based upon a study of some determinants of such private wage sup- 
plements. In the available time, I can do no more than describe the ap- 
proach and highlight the findings, but I expect to present more details 
in the near future. 

I 


Among the factors most frequently cited in the literature as having 
had important effects on the growth of supplements are (1) preferen- 
tial treatment under the federal personal income tax, (2) savings of 
group purchase, (3) turnover costs, and (4) unionization. I shall dis- 
cuss each of these in turn. 

Tax preference has created special markets for annuities and insur- 
ance—markets to which individuals have had access only as employees 
and only to the extent that purchases are paid for directly by employ- 
ers. A progressive tax affording preferential treatment for purchases of 
particular goods in special markets and exempting some levels of 
money income from taxation creates levels of total compensation at 
and below which prices in the ordinary and special markets are the 
same. Above these compensation levels, effective prices in the special 
markets vary negatively (relative to prices in ordinary markets) as 
marginal tax rates vary positively with money income. The elasticities 
of wage supplements with respect to earnings therefore are not true 
income elasticities, because, in addition to income effects, they contain 
substitution effects resulting from the tax treatment. Given our tax 
structure, theory would predict that observed earnings elasticities of 
supplements would be greater than the income elasticities of the goods 
for which supplements are substitutes, Further, since supplement ex- 
penditures are in terms of prices paid by employers rather than effec- 
tive prices paid by employees, the earnings elasticities of supplement 

*T am indebted to Harold Demsetz, Reuben A. Kessel, H. Gregg Lewis, Jacob Mincer, 
and Albert E. Rees for their critical reading of an earlier draft. The research upon which 


this paper is based was supported financially by a Ford Foundation Fellowship and by 
the Center for Health Administration Studies at the University of Chicago. 
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expenditures also would be greater (ceteris paribus) than true income 
elasticities. Of course, the more price-elastic is the demand for the 
goods for which supplements are substitutes, the greater will be the 
earnings elasticity of supplement expenditures relative to the income 
elasticity of the corresponding goods. 

Rising productivity, and hence income growth, thus might have been 
expected to lead to an increase over time in supplement expenditures, 
and, given a sufficiently high income elasticity of demand, to an in- 
crease in the ratio of supplements to earnings. Fragmentary evidence 
suggested that, in ordinary markets, income elasticities of the goods 
for which the bulk of supplements are substitutes might be on the 
order of one.* Consequently, an observed earnings elasticity of supple- 
ments substantially greater than one, as is apparent in time series 
data, would appear to be consistent with the expected effect of prefer- 
ential tax treatment. 

Special markets also have been created in employing firms because 
of differences between group and individual prices of employee 
benefits. Beyond meeting whatever requirements may exist to qualify 
for group prices, it is not obvious that these price differences provide 
a strong incentive to have the benefits take the form of wage supple- 
ment expenditures by employers rather than payroll deductions. How- 
ever, the observed tendency toward payment of the full cost of various 
employee benefits by employers (i.e., toward noncontributory plans) 
may reflect the combined effects of group prices, preferential tax treat- 
ment, and rising incomes. 

In an analysis of private wage supplements, these price differentials 
obviously should be taken into account, since supplement expenditures 
are in terms of group prices, and group prices surely are not constant 
either absolutely or relative to prices in ordinary markets. There is 
quite a bit of evidence that, at least over a rather wide range of firm 
sizes at a point in time, group prices vary negatively with the size of 
the group for which purchases are made. For this reason, firm size 
might serve as a proxy for group relative to individual price, provided - 
other influences were not strongly reflected in firm size variations. 

1A substantial proportion of individual saving is probably undertaken for the purpose 
of providing for maintenance of consumption during retirement and periods of nonem- 
ployment or reduced earnings during working years. Unless the income elasticity of indi- 
vidual saving for other purposes differs greatly from that of total saving, the income 
elasticity of saving for which some supplements are substitutes would tend to be close 
to that of total saving, which Friedman’s findings suggest may be unitary [6]. Estimates 
of the income elasticity of family payments for life insurance premiums, derived from 
two sets of data [7] [9] were close to one. Feldstein has estimated the income elasticity 
of family payments for health insurance to be somewhat less than one [5]. The life and 
health insurance data were in the form of expenditures and for this reason, as well as 


others, yield questionable estimates of income elasticities. However, I found no evidence 
of elasticities much greater than unity. 
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Abstracting from substitutability between employer contributions 
(wage supplements) and employee contributions, the effect of 
differentials between group and individual prices upon expenditures for 
supplements is uncertain, since it depends upon the relationship be- 
tween price and firm size and the elasticity of demand with respect to 
price.? If price varies negatively with firm size, a price-elastic demand 
would be reflected in a positive association between supplement expen- 
ditures and firm size; an inelastic demand would produce a negative 
association. The oft observed positive variation of supplement expen- 
ditures with firm size therefore might reflect a price-elastic demand, 
and the secular growth of supplements might be attributable in part to 
growing differentials between group and individual prices. 

Tax preference and group prices might lead us to expect growth of 
supplements because of price and income effects. The former influences 
effective prices paid by employees, but not observed prices paid by em- 
ployers. The latter affects both, presumably to the same extent. 

Still another factor may have been operating upon employers’ effec- 
tive supply prices of supplements, though not on observed prices. It 
has often been argued that private wage supplements—and especially 
such supplements as nonvesting pension plans—are an effective means 
of reducing turnover rates, and therefore turnover costs. Jacob Min- 
cer’s estimates [8, p. 57] indicate that aggregate annual investment 
in on-the-job training by employees more than doubled between 1939 
and 1958. It is conceivable that part of this increase reflected a shift in 
training costs from employers to employees. However, it seems reason- 
able to assume that employer investment in workers, and hence poten- 
tial turnover cost, has increased substantially over time, probably to 
an aggregate level of at least several billion dollars a year by the late 
1950’s [8, pp. 62-63]. Consequently, expenditures by employers to 
reduce turnover rates might have been expected to rise. If supplements 
are more effective than higher wages in reducing turnover rates, the 
secular increase of supplement expenditures relative to money earnings 
may be attributable, in part, to rising potential turnover costs, due in 
turn to the growth of skills specific to the firm acquired on the job. 

The role of unions in the development of pension and welfare 
benefits has often been stressed. Albert Rees, for example, has suggest- 
ed that the secular growth of private wage supplements may reflect the 
combined effects of unionization, preferential tax treatment, and turn- 

? Specifically, the elasticity of supplement expenditures with respect to firm size (ns) is 


given by 
Nay = (1 +nz, ’ 


where np, is the elasticity of price with respect to firm size and Tz, is the elasticity of demand 
with respect to price (without sign reversal of the latter). 
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over costs [13]. The growth of supplements has coincided with the 
drive by unions to secure pension and welfare benefits for their mem- 
bers, and it has been observed that supplement expenditures are 
higher, both absolutely and relative to money earnings, in plants where 
workers are organized than where they are unorganized. What we 
should like to know is whether unionization is associated with wage 
supplement expenditures higher than might be expected on other 
grounds. 
II 


The BLS 1959 study of supplements for production workers in nine- 
teen two-digit manufacturing industries [2] provided some basic 
data which could be used with data from other sources for cross-sec- 
tional tests of various hypotheses regarding private wage supplements. 
Measures of supplements used were industry averages of plant-man- 
hour expenditures for (1) pension and retirement plans, (2) health, 
accident, and life insurance, (3) pension and insurance expenditures 
combined, and (4) all private wage supplements.” Two measures of the 
prevalence of private wage supplements in these industries were also 
used: the proportion of workers employed in establishments reporting 
expenditures for pensions and the corresponding proportion for health, 
accident, and life insurance. ‘ 

Average earnings rates were derived from the published data on sup- 
plements and unpublished data furnished by BLS. For firm size, the 
average number of employees per company in 1954 was used. The pro- 
portion of workers employed in establishments in which the majority 
were covered by collective bargaining agreements in 1958 was used as 
a measure of the degree of unionization. 

In the absence of data on turnover costs, the influence of such costs 
on wage supplements had to be estimated indirectly. One approach to 
estimating this influence is to use a measure of skill. Skill reflects gen- 
eral as well as specific training, of course, but Jacob Mincer’s findings 
suggest a positive association between the two [8]. 

An index of skill was developed based upon the “richness of skill 
mix” used by Melvin Reder [11]. Since this measure utilizes nation- 
wide median annual earnings in occupational categories, it is, as might 
be expected, rather highly correlated with actual earnings rates. For 
this reason, two alternative measures of skill were also developed. In 

*The latter were derived from the published series of expenditures for private welfare 
plans by excluding the item year-end and Christmas bonuses, which was considered part 
of money income. In addition to pension and insurance expeditures, all private wage sup- 
plements include a number of quantitatively minor welfare plans such as supplemetary 
unemployment benefits, as well as other categories of expenditures such as “Private plans 
not reported separately,” which are quantitatively important in some industries and might 
account for certain peculiarities in the results of the analysis. (In subsequent supplement 


studies, including the recently published survey of manufacturing industries in 1962 [3], 
BLS has redefined private welfare plans to exclude year-end and Christmas bonuses.) 
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the first, educational attainment (median years of schooling com- 
pleted) was substituted for earnings in the Reder-type index. In the 
second, the measure of skill composition was the ratio of craftsmen, 
foremen, and kindred workers to all production workers in the indus- 
try. The correlations with earnings rate of these skill measures were 
somewhat lower than that of the “richness of skill” mix. For all three 
measures of skill, 1960 Census of Population data were used. 

A different approach to estimating indirectly the influence of turn- 
over costs on wage supplements utilizes turnover rates. Gary Becker 
has shown that both quit and layoff rates will tend to be negatively 
correlated with specific training [1]. If turnover rates are negatively 
related to the amount of training and therefore are an indicator of po- 
tential turnover cost and if private wage supplements are an effective 
means of protecting employer investment in workers, then supplements 
should be negatively related to the rate of turnover. For the turnover 
rate variable, the combined quit and layoff rate was used. 


Tit 


Simple correlations showed supplements varying positively with 
earnings rate, firm size, and unionization, and varying in the expected 
direction with the turnover cost proxies (positively in the case of skill 
and negatively in the case of turnover rate). However, the skill mea- 
sures were more highly correlated with insurances than with pensions, 
in terms of both expenditures and prevalence. Of the turnover cost 
proxies, only turnover rate was more closely related to pension than to 
insurance expenditures, but the correlation between turnover rate and 
the prevalence of insurance was slightly greater than that between 
turnover rate and the prevalence of pensions. This was an unexpected 
result, since it seems reasonable to expect turnover costs to be more 
closely related to pensions (which typically are nonvesting or provide 
for considerably delayed or incomplete vesting) than to other supple- 
ments. (Supplements other than pensions may impose some costs upon 
workers who quit their jobs, however, and therefore may bear some 
relationship to costs of turnover.) 

Gross correlations provide no evidence, of course, either of indepen- 
dent effects or of the hypothesized effect of preferential tax treatment. 
In an attempt to sort out various influences, multiple regression anal- 
yses were run of each supplement measure on earnings, firm size, de- 
gree of unionization, each of the four turnover cost proxies in turn 
and, for a set of fourteen of the industries for which data were avail- 
able, age and sex composition of the labor force. 

Except in the case of life and health insurance expenditures alone 
(where the results were inconclusive), the multiple regressions re- 
vealed a consistent positive variation between supplement expenditures 
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and both earnings rate and firm size. Neither unionization nor the 
turnover cost proxies had a statistically significant* independent 
influence on supplement expenditures. None of the turnover cost prox- 
ies were significantly related to the prevalence of either pensions or in- 
surances. Unionization was found to have a significant positive effect 
on the prevalence of pensions, but not on the prevalence of insurances. 
Neither age nor sex composition of the labor force was significantly 
related to any of the supplement measures. 

Net elasticities of supplement expenditures with respect to earnings 
generally were substantially higher than one, except in the case of the 
life and health insurance expenditures variable. The multiple regres- 
sions explained a substantial proportion of the variance of supplements 
in every case, but the coefficients of simple determination between 
earnings rate and the various supplement measures were in most cases 
not much lower than the coefficients of multiple determination. Thus, 
the first stage of the analysis suggested that (1) wage supplements 
generally vary positively with money earnings independently of any of 
the other factors considered, (2) variations in wage supplement expen- 
ditures can be explained largely in terms of variations in money earn- 
ings, and (3) the manner in which supplements vary with earnings ap- 
pears to be generally consistent with the expected effect of preferential 
tax treatment. 


IV 


The significance of earnings rate in the BLS 1959 cross-section 
(earnings rate alone explained over 70 percent of the variance in ex- 
penditures for all supplements) suggested further investigation of the 
supplement-earnings relation. The apparent general consistency of 
earnings elasticities with the tax hypothesis suggested that data be ex- 
amined on an annual rather than an hourly basis, since, if preferential 
tax treatment is a determinant of supplement expenditures, annual in- 
come, not hourly rate, is relevant. 

Accordingly, the BLS manufacturing industry data for 1959 were 
analyzed on an annual basis. In addition, annual data from a number 
of other cross-sections were analyzed. These included: (a) production 
workers in eighteen manufacturing industries in 1962 (BLS, [3]), (5) 
production workers in seventeen manufacturing industries common 
to both 1959 and 1962 surveys (BLS, [2] [3]), (c) employees in 
twenty manufacturing and nonmanufacturing industries in seven bien- 
nial surveys, 1949 to 1961, in nineteen of these industries in 1963, and 
in eighteen of the industries in all surveys from 1949 to 1963 (Cham- 
ber of Commerce [4]),> (d) employees in fourteen manufacturing 

* Statistical significance at the .05 level was the criterion used throughout. 


* The hotel industry, not included in the 1963 survey, was excluded from data for other 
years. In addition, the category “Miscellaneous Industries” was excluded from all surveys 
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industries in 1949, 1957, and 1963, first differences in these industries 
from 1949 to 1957 and from 1957 to 1963, and pooled first differences 
1949-57 and 1957-63 (Chamber of Commerce [4]), (e) employees 
in seventy-eight selected firms included in the Chamber of Commerce 
1961 survey (unpublished data). 

The unpublished data referred to in (e) made possible analyses of 
the relation between supplements and earnings with both firm size and 
employee contributions taken into account. Additional unpublished 
data furnished by the Chamber of Commerce made it possible to ana- 
lyze data referred to in (d) with firm size included. 

These analyses revealed that supplements are indeed quite system- 
atically related to annual earnings in a manner apparently consistent 
with the tax hypothesis, after taking account of various other factors 
that may have been at work and that these other factors generally add 
little to the analyses. Further, in comparable cross-sections for 
different years, although the relation between particular types of sup- 
plements and earnings varied, there appeared to be a very stable rela- 
tion between earnings and expenditures for all supplements. For all 
supplement expenditures, the analyses of comparable cross-sections 
produced regression lines which were practically coincident over the 
observed ranges of annual earnings. 


vV 


If the high earnings elasticity of wage supplement expenditures does 
reflect the effect of preferential tax treatment, it is attributable to the 
two aspects of the tax structure mentioned in section I: (1) some in- 
come is not subjected to taxation and (2) marginal tax rates vary posi- 
tively with taxable income. To take into account the first factor, the 
earnings elasticities of expenditures for all supplements from all cross- 
sections were converted into estimates of elasticity with respect to tax- 
able earnings by applying the standard deduction and assuming the 
number of exemptions to be the national mean number of persons per 
consumer unit in the year of each cross-section.® 

Almost all of these estimates of taxable earnings elasticities were 
close to one. Thus, it appeared that in several cross-sections spanning 


because it includes railroads, in which private wage supplements do not reflect pension 
expenditures in the form of Railroad Retirement Tax. 


8 The conversion formula used was: 


w'=[1-(97 A) 


nw’ =estimated elasticity W.R.T. taxable earnings 
Nw= elasticity W.R.T. total earnings at means of cross-section 
N =national mean number of persons per consumer unit # year of cross-section 
X=exemption per person under the federal personal income tax 
W=mean total annual earnings in cross-section 
g=the standard deduction (10 percent). 
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a period of fifteen years, wage supplement expenditures had been 
roughly proportional to taxable earnings. This is what we might expect 
to observe in full adjustment if (a) all earnings in excess of some non- 
taxable amount were subjected to taxation at the same rate, (b) wage 
supplements were accorded preferential tax treatment, (c) the goods 
for which wage supplements were substitutes had a true income elas- 
ticity of unity, and (d) other factors exerted only marginal influences 
on wage supplements. 

It appears so far that (c) and (d) may be true, and (b) is 
true. It is not true that all taxable earnings are subjected to the 
same marginal rate, but rates higher than the minimum (non-zero) 
rate apply to relatively few taxpayers. In all of the earnings data ex- 
amined, for only one observation was the annual earnings level such 
that a family of average size would have been taxed at a marginal rate 
higher than the minimum non-zero rate. These were, of course, aver- 
ages and consisted only of earnings of individual family members (and 
possibly not the entire earnings of these individuals), not total family 
income, but most observations were sufficiently below the level at 
which rates higher than the minimum marginal rate would apply that 
it seems not particularly unreasonable to assume the minimum non- 
zero rate to have been the relevant rate applicable to taxable earnings 
in each cross-section. 


VI 


The finding that wage supplement expenditures seemed proportional 
to estimated taxable earnings in cross-section suggested examination of 
the relation between supplements and taxable annual earnings in time 
series. Unpublished supplement data furnished by Albert Rees, in 
combination with his published data on money earnings [12], and 
published BLS Employment and Earnings data, made it possible to ex- 
amine the relation for production workers in manufacturing. The De- 
partment of Commerce aggregates were used to examine the relation in 
the economy as a whole, 

The Commerce Department data, placed on a per-worker basis, re- 
vealed that annual employer expenditures for private pension and wel- 
fare funds had been nearly proportional to estimated annual taxable 
earnings from the middle of World War II to 1963. Changes in the tax 
rate structure (the minimum non-zero rate was used as a proxy for the 
tax structure), in average firm size and in degree of unionization of the 
labor force had little influence, and standardizing for these factors did 
not alter the basic finding of near proportionality between supplements 
and estimated taxable earnings over a period of some two decades. 
Similarly, wage supplements were found to be closely related to and 
roughly proportional to estimated taxable earnings for production 
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workers in manufacturing from World War II to 1957. In addition, 
turnover rate was included in one analysis of Rees’s data, and contrib- 
uted virtually nothing to the explanatory power of a model containing 
taxable earnings, tax rate, firm size, and degree of unionization which, 
in turn, was only a little more powerful than a simple regression model 
based upon the relation between supplement expenditures and taxable 
earnings alone. 


VII 


All data examined suggested that wage supplement expenditures are 
closely related to money earnings, that the manner in which such ex- 
penditures vary with money earnings appears consistent with the ex- 
pected effect of preferential treatment under the federal personal in- 
come tax, and that variations in supplement expenditures, both secu- 
larly and in cross-section, can be explained largely in terms of income 
effects compounded by the effects of preferential tax treatment. 

However, I must qualify this statement. Use of the standard deduc- 
tion induced a systematic upward bias in the estimation of taxable 
earnings, in both cross-sections and time series. Actual use of the stan- 
dard deduction varies negatively with income in a given year, and its 
prevalence has declined from some four-fifths of all returns at its in- 
ception in 1944 to perhaps one-half now. Thus, my estimates consis- 
tently understated the true elasticity of wage supplement expenditures 
with respect to taxable earnings, and this elasticity therefore might be 
somewhat greater than one. 

For an explanation of this phenomenon, I return to the expected 
effect of potential turnover cost on wage supplements. It is possible 
that potential turnover cost is poorly correlated with the proxies for it 
used in the first stage of the analysis and that, consequently, the effects 
of such cost on supplements were not accounted for by these proxies. 
Walter Oi has presented some evidence that turnover cost varies posi- 
tively with earnings and, further, that the ratio of such cost to earn- 
ings increases with earnings [10]. In fact, Oi assumed earnings rate to 
be a proxy for turnover cost in his empirical analysis.” Under this as- 
sumption, my findings might be interpreted as reflecting a positive as- 
sociation between wage supplements and turnover cost, with the high 
total earnings elasticities reflecting a ratio of turnover costs to earn- 
ings varying positively with earnings. 

Furthermore, it is possible that part of the effect of potential turn- 

"Interestingly, in the BLS manufacturing industry data for 1959, earnings rates were 
more highly correlated with pensions, both expenditures and prevalence, than with insur- 
ances, Thus, the behavior of earnings rate was more consistent with the turnover cost 
hypothesis than was the behavior of any of the turnover cost proxies used in the analysis. 


Also, the skill measures were more highly correlated with earnings rate than with the 
supplement measures. 
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over cost is reflected in the relation between supplements and firm size. 
This relation might reflect the positive association between the amount 
of specific training and size of firm as well as a negative association 
between firm size and price. Such an interpretation of the results 
would seem to be supported by the fact that the positive association 
between supplements and firm size in cross-section was much more 
consistent and far more significant when pension expenditures, either 
alone or in combination with other supplements, were included in the 
analysis. Firm size was much more closely correlated with pensions 
than with insurances, in both the expenditures and prevalence mea- 
sures. This, too, might reflect consistency with the turnover cost hy- 
pothesis. 

Preferential tax treatment appears to account for much of the 
growth of wage supplements relative to money earnings in recent 
years. However, to the extent that the elasticity of supplements with 
respect to earnings exceeds unity, the effects of preferential tax treat- 
ment and other factors having been accounted for, we may be observ- 
ing a phenomenon reflecting, at least partly, the relation between earn- 
ings and potential turnover costs. Unfortunately, this could be no more 
than a guess without turnover cost data. 


VIII 


Regardless of the extent to which it is attributable to preferential 
tax treatment or turnover costs, the finding that wage supplement ex- 
penditures vary systematically with money earnings and that the ratio 
of such expenditures to total earnings varies positively with earnings 
level, in cross-section as well as through time, has an obviously impor- 
tant research implication. It means that relative money wage 
differentials progressively understate differentials in compensation, as 
measured by the sum of money earnings plus wage supplement expen- 
ditures. Skill margins based only upon money wage differentials there- 
fore are biased downward, unless one wishes to argue that private 
wage supplements. are not part of employee compensation. Otherwise, 
it is clear that we should not examine money wage differentials assum- 
ing that private wage supplements are proportional to total wages. 
Such expenditures may turn out to be roughly proportional (ceteris 
paribus) to taxable earnings, but this is very different from propor- 
tionality between supplements and total earnings. 
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DISCUSSION 


W. Lee Hansen: Research on patterns of labor force participation has 
grown steadily over the past half-dozen years, owing largely to the stimulus of 
Mincer’s path-breaking work. Of this research, the most ambitious and sys- 
tematic is that of Bowen and Finegan, who have already reported a number of 
findings. Whereas their earlier research studied the effect of unemployment on 
participation patterns, they now explore the impact of differential educational 
attainment on participation patterns. 

Among all three of the age-sex groups examined-—prime males, older males, 
and married women—participation rates are positively associated with educa- 
tional attainment, even after the introduction of selected control variables, 
such as race, marital status (for males), and income. However, the overall 
strength of these associations varies among the three groups: among prime 
males, for example, the strength of the association steadily declines with move- 
ment up the educational ladder. 

Two questions about these findings immediately come to mind. First, to 
what extent do they reveal underlying differences in the patterns of participa- 
tion? And second, what explains the differences which are observed? With re- 
spect to the first question, there are several possibilities: (a) the results do 
reflect the underlying differences; (b) they reflect an accentuated trend of 
labor displacement—the structuralist argument; and (c) they reflect short- 
run influences of above-average cyclical unemployment, manifested in “hid- 
den” unemployment or in the “discouraged” worker phenomenon. There is no 
evidence which would encourage us to take the structuralist argument (b) 
very seriously in this context. However, something might have been done to 
isolate the short-run influences (c) by adding in an unemployment control 
variable. Unemployment might be at least partially controlled through the 
use of occupational unemployment rates, in the absence of data for geographic 
labor markets. Since unemployment rates vary inversely with educational at- 
tainment and presumably do so in an accentuated way when unemployment is 
above average, they would very likely explain some part of the observed dif- 
ferences. Conceivably, they might also shed some light on the nonlinear rela- 
tionship observed for prime males. 

Regarding the second question and point (a) above the underlying forces— 
intelligence, health, and so on—are a bit harder to isolate. Since health infor- 
mation is not obtainable from the census sample, recourse must be made to 
other such bodies of data to piece together any fuller explanation. For exam- 
ple, some of the data from the reports of the National Center for Health Sta- 
tistics Survey might be useful. And the Current Population Survey has at 
times provided breakdowns of the reasons for part-year or nonwork during the 
year; illness and disability usually figure importantly. Before leaving this 
point, let me suggest one other type of control. In general, participation rates 
decline with age for males, while they fall, rise, and then fall with age for 
married females. Since average educational attainment tends to fall with age, 
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it might be useful to further control by age within groups, e.g., prime males 
and married women, thus better isolating the effect of educational attainment. 

The operation of the income control variables is about what might be ex- 
pected. But I suspect that for males the difference between their total income 
and their earnings may be a more powerful explanatory variable than the 
difference between total family income and their (male) earnings. The implicit 
assumption here is that males work or do not work, depending upon their own 
rather than upon their wives’ resources. As it is, the Bowen-Finegan model 
makes wives’ participation a function of their husbands’ incomes; but it then 
makes the participation of prime males (most of whom are married) in part a 
function of their wives’ participation, which shows up in total family income. 
Were this alternative version of the model tried, we might find that the income 
control variable would emerge more strongly and some of the indeterminancy 
of the model would be eliminated. An even stronger income control variable 
might be obtained by adjusting income for weeks worked. 

If we accept the major findings of the paper, i.e., the importance of educa- 
tional attainment on labor force participation patterns, then several paradoxes 
emerge when these findings are contrasted with time series results. First, 
among prime males the labor force participation rates from the early post- 
World War II period to the present have been roughly unchanged at about 96 
percent. At the same time, median years of school completed rose substantial- 
ly—from about 10.5 to 12.2 years between 1952 and 1964. Yet, the 1960 
cross-section results would have led us to predict a rise in the participation 
rate during this period, as a result of educational upgrading. Second, among 
married women the labor force participation rate has roughly doubled since 
1947. At the same time, median years of school completed rose far less than 
for prime males from about 11.7 (this is an estimate of my own) to a recorded 
12.3 years between 1952 and 1964. Here the cross-section results would have 
led us to predict a large increase in the married women participation rate; yet 
the presumed “causal” factor, increased educational attainment, was notably 
weak during the period. And so in these two cases it becomes difficult to know 
exactly how to interpret the cross-section results presented in the paper. 

All of this takes us back to an earlier point: what factors account for the 
observed differences in participation rates? On the one hand, the results may 
be affected strongly by cyclical factors. On the other hand, some other sorting 
devices may be at work which then manifest themselves through the educa- 
tional system. What these sorting devices are is of course the key issue. 

Rice attempts to explain the growth of wage supplements over the past sev- 
eral decades. The cross-section results show that the net elasticity of supple- 
ment expenditures relative to earnings is generally higher than one. At the 
same time, the time series data reveal that supplements have grown relative to 
earnings from mid-World War II until 1963. 

However, to throw light on the preferential tax hypothesis, Rice reesti- 
mates the cross-section elasticities with respect to taxable earnings, producing 
elasticities which on average approximate unity. He then finds this consistent 
with adjusted time series data which reveal that supplements as a proportion 
of taxable income have been constant since the middle of World War II. 
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What seems to be critical in this analysis is the way in which the elasticities 
with respect to earnings are translated into elasticities with respect to taxable 
earnings. This translation involves applying the standard deduction and aver- 
age exemptions to “correct” the elasticities. But given the way in which the 
use of the standard deduction may vary among different groups in the cross- 
sections (i.e. workers in different industries with different mean earnings), 
possible variations in numbers of family members, and the extent to which 
dependent exemptions can be used, a more refined method of adjustment would 
strengthen our confidence in the values of the adjusted elasticities. 

Rice then indicates the conditions under which the resulting proportionality 
holds. These are: (a) all earnings in excess of some nontaxable amount were 
subjected to taxation at the same rate; (b) wage supplements were accorded 
preferential tax treatment; (c) the goods for which wage supplements were 
substitutes had a true income elasticity of unity; and (d) other factors exert- 
ed only marginal influences on wage supplements. Condition (6) is true, and 
(c) and (d) may be true, as noted. Condition (a) is certainly debatable, as 
is the assumption that the data may reveal a condition of full adjustment. On 
(a), however, one might argue that additional taxable earnings are not sub- 
jected to taxation at the same marginal rate, If, for example, the number of 
exemptions is similar for all groups and therefore some constant amount, the 
fact that average tax rates rise with respect to income would seem to suggest 
that marginal tax rates rise even faster. In view of this, I would prefer some 
harder evidence than the “plausible” line of argument Rice advances. 

The finding that unionism seems to have little or no effect on supplements is 
somewhat surprising, or so it would seem to me. Of course, it is possible that 
new supplement programs first won by unions are quickly gained by non- 
unionized groups as well. If so, then the chance of picking up such an effect 
in cross-section data is greatly reduced. But should this not be the case, one 
might have expected unions to be in the vanguard in securing even greater ad- 
ditions to the wage package through the substitution of supplements for 
money increases. 

One of the most important conclusions we can draw from this paper is that 
even greater caution is required in all analyses that involve relative earnings 
comparisons, We are already aware of a number of problems; being alerted to 
this additional one is most useful. 


Rosert Evans, JR.: These three papers impressed me as being very 
good. They are representative of what might be termed “The New La- 
bor Market Analysis.” The new labor market studies seek to bring up to 
date and broaden our understanding of labor market phenomenon which until 
recently has been largely based upon studies by George Shultz, Charles My- 
ers, Richard Lester, and others completed shortly after the second World War. 
This new approach represents an improvement over the old because it general- 
ly seeks to accommodate both “labor,” following Alfred Marshall’s comment 
about bricks, sewers, and laborers, and “markets in the tradition of necclassi- 
cal economics” (or should one say Adam Smith’s economics). Mr. Rees’s com- 
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ments concerning an earlier and to some extent continuing failure to take 
proper cognizance of alternative models against which it is appropriate to test 
labor market operation are illustrative of this change, and a very beneficial 
change it has been. 

In turn, the new analysis has its own weaknesses, a few of which may be 
evident in these papers. There is a tendency to slide over, thought not without 
a ceremonial bow in that direction, the distinction between (1) the internal 
functioning of particular labor markets, that is, how it affects those within it, 
and (2) the process involved when an individual attempts to move across 
market boundaries. When reasonably efficient processes and monetary ration- 
ality within markets are found, as these papers do, the temptation is to believe 
that these exist equally for movements across market boundaries. Yet, my own 
work of recent years has impressed me with the separateness of our labor mar- 
kets, so much so that I find the Japanese labor market with its permanent and 
nonpermanent employees a useful model for the study of some of our own 
labor problems. Alternatively this could be expressed as a threshold effect—a 
term quite appropriate for a study of labor force participation and education. 
Mr. Bowen and Mr. Finegan take note of this effect at several places within 
their paper. Perhaps, however, threshold effects are deserving of more empha- 
sis and additional research should focus on these points rather than on partici- 
pation in general. In a certain period a given level of formal education may be 
necessary for labor market entrance, witness Mr. Rees’s illustration, but ten 
years later will it be formal education or work experience that will be most 
important? Contrary to certain popular views, let me suggest that it will be 
work experience. 

A lack of attention to individual life styles and life cycles, so dear to the 
hearts of our colleagues who are students of consumption behavior, is another 
weakness of the new labor market analysis. We rely too much on individuals 
in cross-section instead of following groups of families over periods of years, 
with all of the pitfalls which that approach entails. In this vein I found the 
Bowen-Finegan results relative to the state of marriage, even when compared 
to those who had passed through that state, quite interesting, and certainly 
concur with their suggestion for a closer examination. 

An emphasis upon longitudinal studies of different groups would also tend 
to focus attention upon other differences which may be important for labor 
market behavior. An example among these papers might be Mr. Rice’s use of 
an income elasticity of one. Since total savings for working men are small com- 
pared to total savings and the same is probably true for health and life insur- 
ance, this elasticity is based upon the behavior of groups other than factory 
workers and may or may not be appropriate for them. 

While I am impressed with Mr. Rice’s research and his use of a number of 
alternative hypotheses, I remain unconvinced of the accuracy of one of the 
conclusions, that unions have played a relatively minor role. The following are 
some of the factors which give rise to this view. One, the overlap between in- 
dustries with high wages, large-scale operation, particular types of market or- 
ganization, high profit levels, and unionization is too great to give me 


598 AMERICAN ECONOMIC ASSOCIATION 


confidence in the ability of statistical methods to separate out the important 
factors. Two, this type of analysis presupposes countless individual decisions; 
yet the nature of interunion politics and the reality of bargaining relationships 
suggest that the number of really independent decisions in the area of fringes 
may be very small. Three, a minor point, but the fact that this audience pays 
higher taxes, participates more Jargely in contributory fringe programs, than 
does Mr. Rice’s population, and is almost completely nonunion is not without 
significance. 

The other two papers are but enticing previews of forthcoming books. Thus, 
words of guidance and comments on some of the implications are offered with 
some trepidation for they may already have been found wanting by other por- 
tions of the author’s research. As part of the rationale for their study, Messrs. 
Bowen and Finegan list social policy, but here they do not relate their results 
to that social policy. To this reader, their results lend support to the view that 
the economy in general has not experienced a general shortage of formal edu- 
cation, and the corollary that it is unlikely that the higher than average unem- 
ployment rates observed for the uneducated stem from their inability to per- 
form job-related functions. This latter view is reenforced by an examination of 
the educational levels of workers in low-wage and non-low-wage occupations 
within major occupational groupings like “Operatives,” etc. This is not to deny 
that formal education may not be important at certain points or that it may 
not be used to allocate jobs, especially in movements across market boundaries. 

This emphasis on worker quality leads back to the paper by Mr. Rees. A 
central point in that paper was the concept that employment practices seek to 
provide the employer with a maximum amount of usable information concern- 
ing worker quality, or what the employer believes measures worker quality, at 
a minimum of cost. Thus, we find the suggestion that the success of private 
employment agencies, and one might add certain nonprofit ones, in Chicago 
lies in their meeting the above requirement. Where then does this leave the 
public employment service, especially where it concerns individuals with a 
“high social need for employment”? The implication would not seem to be in 
the direction urged by some, for a requirement that “good” jobs must also be 
listed with the service—even economists do not require as much at this meet- 
ing. The key would seem to lie in providing “needy workers” with elements of 
quality which employers require. This is only partly formal education, as un- 
employment rates for youth attest. In part then it means the provision of suc- 
cessful employment experience including in all probability the subsidization of 
employers. 


JosEPH Suster: Time limitations being what they are, I shall confine my 
comments to only one of the three excellent papers. The principle used for se- 
lection was a very “sophisticated” one: first come, first served. And Al Rees’s 
piece arrived first. 

Some time back I was discussing the question of local labor market studies 
with a very knowledgeable economist. He argued that in view of the relatively 
numerous market studies of the 1940’s and 1950’s, further studies would not 
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represent a constructive allocation of resources; they would yield very marked 
decreasing returns, I disagreed with him then and disagree even more now 
that I have read Rees’s paper. 

There are several reasons justifying additional labor market research of the 
type being done by Rees and his colleagues. First, despite the studies of the 
1940’s and 1950’s (and not ignoring Gladys Palmer’s, Labor Mobility in Six 
Cities), we are still a very long way from knowing whether different markets 
operate in a significantly similar fashion where there are differences in such 
crucial variables as geographical location, size, industrial complexion, occupa- 
tional structure, degree of unionization, etc. Second, even if we assume that 
the operational patterns are largely similar in the various markets, there is no 
assurance that the similarity remains constant over time. That is, the various 
local markets may all display a similar pattern in period one; they may also 
display a similar pattern in period two; but the pattern of period one 
may be significantly different from that of period two. Such a shift can be 
caused by the introduction of new factors into the markets and/or changed 
weights of existing factors. Thus, for example, the relative importance of 
white-collar workers is now very much greater than it was in the 1940’s and 
1950s; again, the direct role of public policy in the labor market is, and par- 
ticularly will become, far more significant than it was in the peacetime years 
of the 1940’s and 1950's. Third, with the passage of time we may well develop 
new concepts and new frameworks which will enable the researcher to force 
the facts to disclose new secrets. Finally, now that we are in the process of de- 
veloping a national manpower policy—however haltingly—it becomes impera- 
tive that we understand just how different labor markets function; and since 
we are concerned with policy, the understanding will have to be cast in truly 
operational terms—quantified wherever possible. But the older labor market 
studies were not cast in such an operational mold. 

So much for the justification of more local labor market studies. Now how 
does Rees’s study fulfill the expectations implicit in these justifications? On 
the whole, very well indeed. To begin with, he has examined the white-collar 
sector as well as the blue-collar portion of the market, whereas the studies of 
the 1940’s and 1950’s were concerned dominantly with blue-collar workers. 
And interestingly enough Rees has found a significant difference between the 
two groups with regard to the quantitative use of informal sources of informa- 
tion. That immediately poses the obvious—but highly important—question: 
Why this difference? Rees does not provide us with an annen but hopefully 
one will be forthcoming before the study is completed. 

In my judgment the major contribution of Rees’s paper is the utilization of 
“the cost of search” concept. The older studies did not use this concept in an 
explicit and analytic fashion. Rees does, and finds that once account is taken 
of the cost of search, both employees and employers behave far more rational- 
ly than we had supposed. And by implication, it seems to me, he is saying that 
once this concept is brought into play, it can be shown that the local labor 
market operates in a fashion not too inconsistent with the conclusions of com- 
petitive labor market theory. That, of course, is diametrically opposed to the 
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conclusions of the older labor market studies. Should we, then, discard the 
older findings? Not yet. For the Rees paper represents only his preliminary 
findings. It is therefore conceivable that he may revise his verdict when all the 
evidence is in. But even if he does not, there is still no assurance that other 
labor markets, characterized by different location, size, industrial and occupa- 
tional complexion, degree of unionization, etc., operate the same way as does 
Chicago. That is precisely why, as I indicated at the outset, we need more 
such studies, 

One final word: I find nothing in Rees’s paper that discloses if he and his 
colleagues have attempted to ascertain whether in an area so large as Chicago 
there are in actual fact several local markets—“submarkets,” that is; and if 
there are, how they relate to each other. In my judgment that would be an 
interesting and constructive area of investigation. 
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The Seventy-eighth Annual Business Meeting of the American Economic 
Association was called to order in the Beekman Room of the New York Hilton 
Hotel, New York, New York, at 4:30 p.m. by President Joseph J. Spengler. The 
minutes of the Business Meeting of December 30, 1964, were approved and the 
minutes of the Executive Committee meetings and reports of officers and com- 
mittees of the Association were ratified, These reports are published in these 
“Proceedings” and constitute the official actions of the Association when ap- 
proved at the annual meeting. 

It was VOTED to approve the following changes in the bylaws of the Asso- 
ciation: 

Section I, Paragraph 2 


There shall be six classes of members other than honorary: members paying an annual 
fee of $10.00; family members (two or more living at the same address, second membership 
without subscription to the publications of the Association) paying an annual fee of $1, 00; 
junior members (available to registered students for three consecutive years only) paying 
an annual fee of $5.00; subscribing members paying an annual fee of $12.00; contributing 
members paying an annual fee of $25.00 or more; and life members comprising those mem- 
bers who contribute $200.00 or more in a single payment. Life members shall be exempt 
from annual fees. Members shall have each year the privilege of designating the class of 
membership they choose for that year. 


Section I, Paragraph 3 


Foreign economists of distinction, not exceeding twenty-five in number, may be elected 
honorary members of the Association. Past presidents of the Association and members who 
have been awarded the Walker Medal shall be Distinguished Fellows. In addition, the 
Executive Committee may elect up to a total of twelve additional Distinguished Fellows, 
but not more than two in any one calendar year, from economists of high distinction in the 
United States and Canada. Candidates for Distinguished Fellowships shall be nominated by 
the Nominating Committee or the Executive Committee, and they shall be elected by the 
combined vote of the two committees, The Nominating Committee shall solicit and give due 
consideration to the recommendations of the Committee on Honors and Awards. The Nom- 
inating Committee should be free to make no nominations in any particular year. However, 
it should not be limited as to the number of candidates it may nominate in any year. It 
should accompany each nomination with a supporting brief. Election to Distinguished 
Fellowship does not preclude election to any office of the Association. 


The report of the Secretary was presented by H. F. Williamson. The sched- 
ule of times and places for future annual meetings through 1971 was outlined. 
Attention was called to the fact that the total number of members and sub- 
scribers as of November 30, 1965, was 19,826, a net increase of 2,010 for the 
year. 

In addition, the Secretary reported on the following activities of the Associ- 
ation: 

1. Clearinghouse Project. There are currently over 3,000 individuals in the 
roster of economists interested in overseas assignments. 

2. National Register of Scientific and Technical Personnel. The data ob- 
tained on economists from the survey of scientific personnel for 1964 were 
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used as a basis for the report, The Structure of Economists’ Employment and 
Salaries, 1964, prepared by Professor Arnold Tolles and issued as a supple- 
ment to the December, 1965, issue of the American Economic Review. The 
Association will cooperate with the National Science Foundation in the survey 
of scientific personnel for 1966. 

3. Foreign Graduate Student Screening Project. This project is now in op- 
eration and prepared to handle requests from economics departments for an 
evaluation of foreign students. 

4, Group Flights, Three group flights were arranged for attendance at the 
New York meeting, and it is planned to arrange similar flights for future 
meetings. 

5. Association Archives, Attention is again called to the fact that the ar- 
chives of the Association have been classified and are available to interested 
scholars. 

6. United States Employment Service. The United States Employment Ser- 
vice, which has operated for a number of years at our annual meeting, has 
agreed to make its services available on a year-round basis. 

The report of the Treasurer was summarized by H. F. Williamson. The net 
operating income of the Association for the year ending November 30, 1965, 
was $31,494 and the unappropriated surplus was $237,892. The full details 
are shown in the Treasurer’s report printed below. 

H. F, Williamson reported for the Finance Committee on the changes in the 
Association’s investment portfolio. The full report of the Finance Committee 
is published below. 

The report of the Managing Editor, published below, was summarized by 
J. G. Gurley. He expressed his appreciation for the effective work done by the 
Editorial Board and consultants in preparing the American Economic Review. 

The Secretary then presented the report of the Committee on Elections and 
the certification of the election of new officers for the year 1966, as follows: 

In accordance with the bylaws on election procedure, I hereby certify the results of the 
recent bailonng and present the reports of the Nominating Committee and the Committee 
onthe Nominating Committee, consisting of George J. Stigler, Chairman, Karl A. Fox, 


W. David Maxwell, Lionel W. McKenzie, Anthony D. Scott, and Warren Scoville, presented 
to the Secretary the list of nominees for the respective offices: 


For President-elect 
Milton Friedman 


For Vice-Presidents For Executive Committee 
Dorothy S. Brady James M. Buchanan 
Charles P. Kindleberger Earl O, Heady 
Tjalling C. Koopmans Hendrik S. Houthakker 
Guy H. Orcutt Lawrence R. Klein 


The Committee on Elections, consisting of George Dalton, Chairman, Lester B. Lave, 
and Harold F. Williamson, prepared biographical sketches of the candidates and ballots 
were distributed early in November. The canvass of ballots was made on December 16, 
1965, and the results were filed with the Secretary. 
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From the report of the Committee on Elections, I have the following information: 


Number of envelopes without name for identification............+ gta BT 
Number received too late........0.. sce cece cece cece rec ecesencenes 26 
Number of defective ballots......... 2.0. ceececcecccccerceecenaece — 
Number of legal ballots. ......ssssssssesssseneerersseroreesenssns 4,839 

Number of returns from the mail ballot.........ceesseeeee> s... 4,952 


On the basis of the canvass of the votes cast, I certify that the following persons have 
been duly elected to the respective offices: 


President-elect (for a term of one year) 
Milton Friedman 
Vice-Presidents (for a term of one year) 
Charles P. Kindleberger 
Tjalling C. Koopmans 
Members of the Executive Committee (for a term of three years) 
James M. Buchanan 
Lawrence R. Klein 


Following the report of the Committee on Elections, President Fritz Mach- 
lup took over the chair and introduced Milton Friedman, the new Presi- 
dent-elect. 

The President recognized Mrs. Alice Hanson Jones, Chairman of the Com- 
mittee on Resolutions, who presented the following resolution, which was 
adopted: 


Be it resolved that the Association expresses its deep appreciation and thanks to those 
who have participated in the planning, organizing, and conducting of the Seventy-eighth 
Annual Meeting. The Association is particularly indebted to its President, J. J. Spengler, 
for his fine conduct of his office and for the preparation of a Presidential Address of deep 
scholarship and great contemporary relevance, to its President-elect, Fritz Machlup, for 
arranging a challenging program centering on problems of basic importance to the member- 
ship and to our society, to the Executive Committee for assisting in the task of planning 
and staffing the program, to the Committee on Local Arrangements for the fine performance 
of its duties, and to the many participants in the program who have prepared and presented 
new ideas in economics for our enlightenment. 

Arce Hanson Jones, Chairman 
Wri Hicks 
James A. Morris 

The meeting was adjourned at 5:10 p.m. 


Harorp F. WILLIAMSON, Secretary 


THE JOHN BATES CLARK AWARD 


Citation on the Occasion of the Presentation of the Medal to 
Zvi Griliches, December 29, 1965 


Every other year the American Economic Association awards the John 
Bates Clark Medal “to that economist under the age of forty who is adjudged 
to have made a significant contribution to economic thought and knowledge.” 
The award is made by a joint vote of the Association’s Executive Committee 
and its Committee on Honors and Awards. This year the recipient of the 
medal is Professor Zvi Griliches, of the University of Chicago. 

Professor Griliches has made noteworthy theoretical and empirical con- 
tributions to the study of technological change. In his initial work he intro- 
duced and tested most interesting hypotheses on the diffusion of innovations, 
relating their spread both to the difficulties of learning and communication 
and to the profitability of innovations. In subsequent research he has been 
concerned with quality changes over time; and in the course of these investi- 
gations he has made important contributions related to the problems of the 
measurement of capital and of quality changes in price index numbers. Recent 
work on technological change in relation to growth in agriculture and manu- 
facturing in the United States has yielded ingenious and significant contribu- 
tions concerning the impact on production functions of quality changes in in- 
puts, 


MINUTES OF THE EXECUTIVE COMMITTEE MEETINGS 


1. Minutes of the spring meeting held in New York City, March 12-13, 
1965: 


The first meeting of the 1965 Executive Committee was called to order at 9:30 a.m. at 
the New York Hilton Hotel, New York City, March 12, 1965. The following were present: 
J. J. Spengler, presiding, Moses Abramovitz, W. J. Baumol, E. D. Domar, J. G. Gurley, 
Gottfried Haberler, C. J. Hitch, H. G. Johnson, W. A. Lewis, Fritz Machlup, R. M. Solow, 
G. J. Stigler, and H. F. Williamson. Absent was: N. H. Jacoby. Present as members of the 
Nominating Committee were: K. A. Fox, W. D. Maxwell, L. W. McKenzie, A. D. Scott, 
and Warren Scoville, Present as quests were: B. F. Haley, Simon Rottenberg, Arthur 
Smithies, and N. A. Tolles. 

1. President’s Remarks (J. J. Spengler). President Spengler outlined the items on the 
agenda to be covered at the meetings. 

2. Minutes. The minutes of the December 27, 1964, Executive Committee meeting were 
approved as previously sent out to members of the Executive Committee. 

3. Report of the Secretary (H. F. Williamson). 

Annual Meetings. The Secretary reported that the total gross registration by affiliations 
at the Chicago meeting was 7,397, of which 3,164 (42.8 percent) were affiliated with the 
AE.A. The net registration figure was 6,179 (including 1,244 with no indicated affiliation). 

The question was raised of scheduling a joint meeting with the American Statistical Asso- 
ciation for New York City in 1973. The Secretary was instructed to explore this possibility 
with Donald Riley, Secretary of the A.S.A, 

The question of the daily time schedule for the 1965 meeting was raised. It was decided 
to follow a schedule of two morning sessions, 8:30-10:00 and 10:30-12:00, and one after- 
noon session, 2:30-4:00. Following a discussion, it was decided to schedule the 1965 meeting 
in New York City for December 28-30 and to hold the meeting of the Executive Committee 
on December 27, starting with luncheon at 12:30 p.m. 

Papers and Proceedings. The Secretary announced that it was planned to print 20,000 
copies of the 1965 Papers and Proceedings and that the total manuscript pages was approx- 
imately 1,080. 

Clearinghouse Project. The Secretary reported that the activities of the Clearinghouse 
were expanding and that for the eighteen-month period ending March 1, the Association had 
been asked to recommend candidates for approximately 150 positions. He also noted a 
recommendation by Theodore Morgan that a list of Asian students who have completed or 
are about to complete their graduate training be prepared. This list would be circulated 
among research and educational institutions in Asia interested in obtaining the services of 
such students. It was agreed that this proposal should be implemented as a part of the 
Clearinghouse Project. 

N.S.F, Register. The Secretary reported that plans were under way for the Association 
to participate in the 1966 Register of Scientific Personnel. 

Foreign Graduate Student Screening Project. The Secretary reported that: (1) requests 
. for information on economics and agricultural economics departments to be included in the 
bulletin had been sent to 176 departments and that it was hoped to have this material ready 
for publication as of June 1, 1965; (2) evaluations of foreign graduate departments are 
being received and the quality of these reports is excellent; (3) plans are under way to 
establish overseas panels of individuals qualified to evaluate the credentials of students 
applying for graduate work in economics and if requested to interview such candidates; (4) 
graduate departments in the United States wishing to participate in the Screening Project. 
have been asked to contribute $25.00, plus $3.00 for each foreign graduate student enrolled; 
and (5) the Department of State has authorized a one-year grant to the Project of the 
equivalent of $15,000 in foreign currencies, which will be available to cover the expenses of 
overseas travel and payments to members of overseas screening and interview panels. 

Association History Project. Arrangements have been made for A. W. Coats to spend the 
summer of 1965 completing his research on the history of the Association. 

4, Report of the Treasurer (H. F. Williamson). The Treasurer presented a budget estimate 
for fiscal 1965, He also reported that the Finance Committee had no changes to report. 

5. Report of the Managing Editor (J. G. Gurley). The Editor presented a revised budget 
as follows: printing (including paper, postage, reprints), $57,000; Managing Editor’s salary, 
$8,000 (later increased to $9,000 by action of the Executive Committee); editorial and 
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clerical assistance, $13,660; supplies and postage, $1,350; contributors, $1,425; and office 
equipment and decoration, $100. It was VOTED to accept the revised budget as presented. 

6. Reports of Standing and Special Committees. 

Committee on Research and Publications (I. B. Kravis). The Chairman reviewed the 
status of the Association’s publications, He raised the question of plans for additional survey 
articles, It was decided that a proposal for such a series should be presented at the December 
meeting of the Executive Committee. It was also decided that the recommendation of an 
editor for the translations series be presented at the same time, 

In this connection, G. J. Stigler reported on negotiations for the publication of a new 
translation series. Following a discussion, it was decided to enter into a contract with 
Richard D. Irwin, Inc., for the publication of the series, provided the company is willing to 
undertake publication without a subsidy. (Subsequent to the meeting a contract was signed 
with Richard D. Irwin, Inc.) 

It was agreed that the decision to drop the publication of individual volumes in the 
“Readings” and “Survey” series be made by the President and the Secretary of the Asso- 
ciation. 

Journal of Economic Abstracts (Arthur Smithies), The Chairman reported on the current 
status of the Journal of Economic Abstracts and recommended on behalf of the Committee 
that the Journal be added to the publications going to members and subscribers. Following 
a discussion, it was VOTED to accept the recommendation of the Committee, effective 
January 1, 1966. In connection with this decision, the question of financing the Journal 
was raised. Following the discussion, it was VOTED to amend Section I, Paragraph 2, of 
the bylaws to make the following changes, effective as of January 1, 1966: annual dues, 
$10.00; junior membership dues, $5.00; family membership, $1.00; subscribing membership 
dues, $12.00; contributing membership dues, $25.00 or more; life membership dues, $200.00; 
subscriptions, $10.00, 

Committee on Economic Education (G. L. Bach). No report. 

Committee on the N.S.F. Report on the Profession (N. A. Tolles). The Chairman out- 
lined a proposal for the preparation of a report on the economics profession, based on data 
collected and made available by the N.S.F. Register of Scientific Personnel for 1964. Fol- 
lowing a discussion, it was VOTED to accept the offer of the Chairman to prepare a report 
to be issued as a 64-page supplement to the December, 1965, American Economic Review 
and to authorize the following budget for the project: 


Personal serviceS.....-.cseeccccvecaseceetesteeseceeteetesteetee « $4,340 
Supplies, postage, and telephone. aside ATAS PEE AAT 200 
Travel E S R P EEEE OE See PRIETA 575 
Printing "(20,000 copies)........5 eeeeereewa ness Gaui ERE 2,729 

$7,844 


Committee on Honors and Awards (B. F. Haley). The Chairman submitted the Com- 
mittee’s recommendations for the John Bates Clark award for 1965. After discussion, the 
recipient was elected as a result of a ballot of the members of the Electoral College and the 
Committee on Honors and Awards. 

Nominating Committee (G. J. Stigler). The Executive Committee and the Nominating 
Committee met as an Electoral College to consider nominees for the office of President-elect 
for 1966, After discussion, the nominee was selected and his acceptance obtained. Nomin- 
ations for the other offices were discussed. The Chairman also presented to the Electoral . 
College the nominations for the elections of two Distinguished Fellows. Following discussions 
the two candidates were selected, with the understanding that the awards would be made at 
the December, 1965, meeting of the Association. 

7. Reports of Representatives or Advisory Committees. 

A.C.L.S. (R. L. Andreano). No report. 

S.S.R.C. (G. H. Hildebrand). No report. 

N.B.E.R. (W. L. Thorp). No report. 

A.A.A.S. (K. E. Boulding, Acting). The Secretary read a report from K. E. Boulding, 
who, in the absence of Bert Hoselitz, represented the Association at the Montreal meeting 
of the A.A.A.S. in December. Following are the two sessions held, cosponsored by the 
A.E.A, and the A.A.AS: (1) “Structuralism in the Social Science,” by Gilles Paquette, 
Carleton University, with discussion by Albert Breton, University of Montreal; and (2) 
“Synopsis of Some Simple Models of Growth,” by A. Asimakopulos and J. C Weldon, 
McGill University, with discussion by T. K. Rymes, Carleton University. 

EA. (B. F. Haley). B. F. Haley reported on his negotiations with “the Ford Founda- 
tion for a new five-year grant to the I.E.A. He indicated that prospects for such a grant 
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were not particularly good, largely because of the existence of a large number of inter- 
national associations. He did indicate, however, that the Foundation might be willing 
to provide support for “Refresher Conferences’ in underdeveloped countries and for 
regional conferences. 

LLE. (Simon Rottenberg, Acting). No report. 

Census Advisory Committee (Solomon Fabricant). No report. 

U.S. National Commission for UNESCO (K. E. Boulding). The Secretary read a report 
from K. E. Boulding, indicating that UNESCO’s interests have moved sharply in the 
direction of economic development and that the U.S. National Commission for UNESCO 
is actively engaged in developing proposals to transmit to UNESCO through the United 
States Department of State. Proposals and suggestions from members for the work of 
UNESCO will be welcomed and may be directed to K. E. Boulding, our representative 
to the Commission. 

Joint Council on Economic Education, Special Advisory Committee (G. L, Bach). No 
report. 

National Academy of Sciences—National Research Council (Robert Dorfman). No 
report. 

Peary Council of Testing of English as a Foreign Language (Simon Rottenberg). 
No report. 

8. Unfinished and Miscellaneous Business. 

The Secretary outlined a proposal by the United States Employment Service to operate 
a placement service for the Association on a year-round basis. After consideration, it 
was VOTED to accept the proposal, with the understanding that the President would 
appoint an advisory committee when and if requested by the United States Employ- 
ment Service, 

The Secretary reported that J. P. Miller was willing to undertake the preparation of 
Volume VII of the Index of Economic Journals and that he estimated that the project 
would take two years and the cost would be approximately $10,000. It was VOTED to 
have J. P. Miller undertake the preparation of Volume VII at the cost indicated. 

E. D. Domar presented a proposal by R. R. Hough for the preparation of a Key 
Word in Context Index of articles in economic periodicals, with a request that the 
A.E.A. cooperate in the preparation of the Index. Following a discussion, it was agreed 
that the President of the Association, after consulting with the Advisory Committee on 
the Index of Economic Journals, should decide what action should be taken in connection 
with this project. 

A problem encountered by the Interuniversity Committee on Travel Grants in obtain- 
ing visas for American scholars to visit and do research in the Soviet Union was presented 
by E. D. Domar. It was agreed that the President should write to the Committee, pro- 
testing the restriction on visas by the Soviet Union and that copies of his letter should 
go to the other social science groups involved. 

The President announced the reappointment of J. G. Gurley as Managing Editor of 
the A.Z.R. for a three-year term beginning as of January 1, 1966, with the understand~ 
ing that the Editor has the option of terminating his appointment at the end of two years. 

J. J. Spengler presented the recommendations of the Committee on Administrative 
Staff Salaries. Following a discussion, it was VOTED to increase the annual salaries of 
the Managing Editor and the Secretary-Treasurer to $9,000, effective as of April 1, 
1965, and to instruct the Secretary to review the retirement status of Miss Gertrude 
- Tait, with particular reference to whether the Association’s contributions had been 
consistent with the practice of Northwestern University and to make an appropriate 
recommendation to the Committee. : 

It was also VOTED to authorize a payment to the Secretary-Treasurer of $3,600 per 
year for the added responsibility in connection with the Foreign Graduate Student 
Screening Project, beginning August 1, 1965, with the understanding that this amount 
is to be charged directly to the Project. 

The President-elect, Fritz Machlup, discussed his plans for the program for the 1965 
annual meeting. p 

The meeting was adjourned at 11:30 a.m., March 13, 1965. 


2. Minutes of the meeting held in New York, New York, December 27, 
1965: 
The second meeting of the 1965 Executive Committee was called to order at 2:00 p.m. 


at the New York Hilton Hotel, J. J. Spengler presiding. Others present were: W. J. 
Baumol, E. D. Domar, J. G. Gurley, Gottfried Haberler, C. J. Hitch, H. G. Johnson, 
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W. A. Lewis, Fritz Machlup, R. M. Solow, and H. F. Williamson. Absent were: Moses 
Abramovitz, N. H. Jacoby, and G. J. Stigler. Present as guests were: G. L. Bach, K. E. 
Boulding, Solomon Fabricant, Milton Friedman, B. F. Haley, C. P. Kindleberger, T. C. 
Koopmans, and Arthur Smithies. The meeting was adjourned at 11:00 p.m. 

1. President’s Remarks (J. J. Spengler). The President reviewed the order of the 
items on the agenda. 

2. Minutes. The minutes of the March 12-13, 1965, meeting were approved. 

3. Report of the Secretary (H. F. Williamson). The Secretary presented the schedule 
of future meetings, membership growth and compositon, publication costs of the 1965 
Papers and Proceedings, requests to reprint, the use of the mailing list, and new activities 
of the Association—all more fully treated in the Secretary’s report as presented below. 

Attention was called to the changes in the bylaws recording the approved increase in 
membership dues and the creation of the category of Distinguished Fellow of the Associa- 
tion which were to be ratified at the Business Meeting. 

It was VOTED to approve and accept the Secretary’s report. 

It was VOTED to hold the spring meeting of the Executive Committee in New York 
City, March 11-12, 1966. 

4, Report of the Treasurer (H. F. Williamson). The Report of the Treasurer, published 
in full below, was summarized. Special attention was called to the fact that the net 
operating income for the fiscal year ending November 30, 1965, was $31,494. It was 
VOTED to accept the report of the Treasurer. 

5. Report of the Auditor (H. F. Williamson). The Secretary reported that David Him- 
melblau & Co., the Association’s former auditors, had been absorbed by Arthur Andersen 
& Co., which had agreed to continue auditing the Association’s accounts, It was VOTED 
to accept the report of the auditor as printed below. The Secretary was instructed to 
express to Arthur Andersen & Co. the appreciation of the Executive Committee for 
their services. 

6. Report of the Finance Committee (H. F. Williamson). H. F. Williamson outlined 
the main features of the report of the Finance Committee, published below. Following 
a discussion of financial policies appropriate for the Association, it was VOTED to 
accept the Committee’s report and to reappoint the members of the Committee to serve 
during 1966. The Secretary was instructed to express to the members of the Committee 
the appreciation of the Executive Committee for their services. 

7. Report of the Managing Editor (J. G. Gurley). The Editor called special attention 
to the fact that the number of manuscripts received during 1965, 420, was close to the 
record high of 431 manuscripts received during 1964 and that he had a twelve-month 
backlog of manuscripts accepted for publication. It was VOTED to accept the report 
of the Managing Editor and his proposed budget for 1966. 

8. Reports of Standing and Special Committees, 

Commitiee on Research and Publications (I. B. Kravis). On behalf of the Committee, 
H. G. Johnson proposed that the Association sponsor the publication of a series of 
surveys of national economic policy problems and issues. It was VOTED to accept 
this proposal and to appropriate an amount not to exceed $10,000 to cover the cost 
of the preparation of the surveys. It was also agreed that if no other outlet is available, 
the, publication of the series will be undertaken by the Association. 

The Secretary read a report from John Perry Miller on the status of Volume VII of 
the Index of Economic Journals, which indicated that the new volume should be avail- 
able in published form by the fall of 1966. Professor Miller asked the Executive Com- - 
mittee to decide whether the present Index series should be continued beyond Volume 
VII. It was VOTED to accept the report and to ask Professor Miller to arrange for 
Yale University to supervise future volumes in the present format. 

Journal of Economic Abstracts (Arthur Smithies). Following a report by Professor 
Smithies, it was VOTED to transfer the periodical listing presently in the American Eco~ 
nomic Review to the Journal of Economic Abstracts. It was also VOTED that the articles 
in the Journal be classified according to subject and that a committee consisting of 
J. G. Gurley, Arthur Smithies, and Fritz Machlup ‘be appointed to work out details. 

Committee on Economic Education (G. L. Bach). The Chairman summarized his 
report, which is printed below. It was VOTED to approve the payment of $1,163.88 to 
G. L. Bach to cover travel expenses of the Committee during 1965. 

Committee on Honors and Awards (B. F. Haley). No report. 

Committee on the N.S.F. Report (N. A. Tolles). In the absence of the Chairman, the 
Secretary commented briefly on the report of the Committee, printed below. 

Nominating Committee. Fritz Machlup announced that B. F. Haley would serve as 
Chairman of the Nominating Committee for 1966. 
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9. Reports of Representatives and Members of Advisory Committees. 
A.C.L.S, (R. L. Andreano). Report printed below. 
S.S.R.C. (G. H Hildebrand). No report. 

N.B.E.R. (W. L. Thorp). Report printed below. 

4.4.4.8. K. E. Boulding reported informally on the activities of the A.A.A.S. 

LEA. (B. F. Haley). B. F. Haley presented his report, printed below. Following the 
recommendation of Professor Haley, it was VOTED that the Association continue to 
pay double the annual dues of $300.00 to the I.E.A. It was VOTED to approve the 
payment of $661.85 to D. G. Johnson to cover his travel expense to Rome to represent 
the Association at the meeting of the I.E.A. 

ILLE. (Benjamin Higgins). Report printed below. 

Census Advisory Committee (Solomon Fabricant). The Chairman furnished a report, 
printed below. 

_ US, National Commission for UNESCO (K. E. Boulding). The Chairman read a re- 
port on the activities of UNESCO during 1965 (see below). 

J.C.E.E. Special Advisory Board (G. L. Bach). See Committee on Economic Education 
report. 

National Academy of Sciences—National Research Council (H. M. Oliver). Report 
printed below. 

10. Unfinished and Miscellaneous Business. 

The Secretary reported that Abe Fortas could no Jonger serve as our Counsel because 
of his appointment to the U.S. Supreme Court. It was agreed that the President should 
take steps to appoint a new Counsel to represent the Association. 

It was VOTED to have the Association sponsor an Index of Economic Essays Pub- 
lished in Festschriften and Symposia and to ask J. P. Miller if this project could be 
carried on in conjunction with the preparation of the Index of Economic Journals, 

It was VOTED to have the President appoint an ad hoc committee to discuss the pos- 
sibilities of cooperating with the American Association of Law Schools on questions of 
mutual interest. 

It was VOTED to have the President appoint a member of the Association to con- 
sider the problem of improving the quality of government statistics. 

Following a discussion of the timing of the annual business meeting, it was VOTED 
2 Foi the business meeting in San Francisco immediately following the presidential 
address, 

Following a discussion, it was VOTED to ask A. W. Coats to prepare a monographic 
history of the Association. It was agreed that an advisory group, appointed by the Com- 
mittee on Research and Publications, should work with Professor Coats on this project. 

G. L. Bach outlined a proposed visiting scientist program in economics, to be financed by a 
grant from the N.S.F. and administered by the Committee on Economic Education. It 
was VOTED to authorize the Treasurer to make formal application to the N.S.F. for a 
grant for this project. 

It was VOTED to print the pictures of new Distinguished Fellows in the American 
Economic Review. 

It was VOTED to authorize the Treasurer to pay up to $1,500.00 for travel expenses 
of committees appointed by the Association. 

The meeting was adjourned at 11:30 p.m. 


REPORT OF THE SECRETARY FOR THE YEAR 1965 


Annual Meetings. The final report of the 1964 meeting in Chicago indicated 
a net registration of 6,271, of which 3,164 were members of the American 
Economic Association, The net income from the meeting was $24,156.14. Of 
this amount, the Association received $11,502.80, based on the number who 
registered as members, 

The schedule for future annual meetings is: 1966, San Francisco, San Fran- 
cisco Hilton; 1967, Washington, D.C., Sheraton Park Hotel; 1968, Chicago, 
Pick-Congress Hotel; 1969, New York City, New York Hilton Hotel; 1970, 
Detroit, Sheraton-Cadillac Hotel; and 1971, New Orleans (hotel to be 
confirmed). 

Dr. Gault Lynn, of the Federal Reserve Bank of San Francisco, will serve 
as Chairman of the Committee on Local Arrangements for the 1966 meeting 
in San Francisco . 

Membership. Exhibit I below shows that the total number of members and 
subscribers was 19,826 as of November 30, 1965, a net increase of 2,010 for 
the year. 

Advertising and Announcements, The number of advertising pages in the 
American Economic Review for 1965 was 16734 paid and 51 exchange pages 
compared with 162 and 54 pages in 1964. The “Vacancies and Applications” 
announcements totaled 35 pages for 1965 compared to 33 for 1964. 

Papers and Proceedings. A comparison of the size and cost of the Papers 
and Proceedings for the period 1957-65 is made in Exhibit IT below. 

Permissions to Reprint and Translate, The number of permissions to quote 
from, reprint, or translate articles from the Review and the Papers and Pro- 
ceedings totaled 161 for 1965 compared to 201 for 1964. Under the policy 
adopted by the Executive Committee at the March, 1962, meeting, permission 
to reprint or translate is granted only after the consent of the author has been 
obtained by the editor or publisher. 

Use of the Mailing List. Requests for the use of the mailing list continue to 
come largely from publishers of books and periodicals and from corporations 
and government agencies wishing to send out reports or reprints of speeches. - 
Income from the use of the mailing list during 1965 amounted to $12,164, 

Group Flights. Flights originating in San Francisco, St. Louis, and Chicago 
were organized for the members attending the annual meeting in New York. 
Plans have been made for group flights for the annual meeting in San Francis- 
co in 1966. 

Asia Foundation Grant. The grant of $2,500 from the Asia Foundation was 
used principally to pay the expenses of Asian students to attend the annual 
meeting in New York City. An application for a renewal of the grant will be 
made to the Foundation in the near future. 

Clearinghouse Project. There are currently nearly 3,000 individuals regis- 
tered with the A.E.A. Clearinghouse Project. Demand for the services of the 
registry continues to grow, especially from overseas educational, research, and 
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government institutions. Plans are being made to put the Clearinghouse Proj- 
ect on a self-sustaining financial basis, since the original Ford grant support- 
ing the project terminates as of July, 1966. 

National Register of Scientific Personnel. The Association has renewed its 
contract with the National Science Foundation to participate in the survey of 
scientific personnel for 1966, It is expected that the information from the 1966 
survey will be useful in continuing the analysis of the structure of the econom- 
ics profession. 

Foreign Student Screening Project. Arrangements have been made for an 
evaluation of foreign students applying to American departments for graduate 
work in economics and agricultural economics in the major countries in the 
Middle East, Far East, and Latin America. Contacts have also been made to 
provide a similar service in Africa, This project has been made possible by a 
grant from the Ford Foundation and financial support from the Untied States 
Department of State. 

Employment Service. As in the past several years, the U.S. fipler eat 
Service arranged to operate the register at the annual meeting in New York 
City. Under the authorization of the Executive Committee, plans are being 
worked out to use the facilities of the U.S. Employment Service on a year- 
round basis. The proposal is to have the Chicago office of the U.S. Employ- 
ment Service act as a clearinghouse for vacancies and applications for positions. 


Standing Committees 


CENSUS ADVISORY COMMITTEE Fritz Machlup 
Solomon Fabricant, Chairman Milton Friedman 
(1968) 
Bert G. Hickman (1966) COMMITTEE ON Economic EDUCATION 
Guy H. Orcutt (1966) G. L. Bach, Chairman (1967) 
Sherman J. Maisel (1967) R. A. Gordon (1965) 
Ralph W. Pfouts (1967) Ben W. Lewis (1965) 
Gideon Rosenbluth (1967) Marshall R. Colberg (1967) 
Daniel Creamer (1968) Rendigs Fels (1967) 
H. Gregg Lewis (1968) Emanuel T. Weiler (1967) 
John Lintner (1968) Harold F. Williamson, Ex Officio 


Arthur M. Okun (1968) 
Morris A. Adelman (1969) 


Robert R. Nathan (1969) CoMMITTEE ON Honors AND AWARDS 
Fred H. Klopstock (1969) Bernard F. Haley, Chairman 
Ernest Williams, Jr. (1969) (1966) 
Douglass C. North (1969) Earl J. Hamilton (1966) 
Martin Bronfenbrenner (1966) 
COMMITTEE ON ADMINISTRATIVE James Tobin (1970) 
STAFF SALARIES Anthony D. Scott (1970) 


Joseph J. Spengler Richard A. Musgrave (1970) 


614 AMERICAN ECONOMIC ASSOCIATION 


COMMITTEE ON THE N.S.F. REPORT Fritz Macklup 
ON THE PROFESSION Joseph J. Spengler 
N. Arnold Tolles, Chairman 
Alice Hanson Jones INSTITUTE OF INTERNATIONAL EDU- 
Ewan Clague CATION ADVISORY AND POLICY 


Board REPRESENTATIVES 
Benjamin Higgins, Chairman 

(1966) 
Simon Rottenberg (1967) 
Andrew Kamarck (1965) 
John Sheahan (1965) 
Anthony Tang (1966) 
Raymond Mikesell (1967) 
Henry Rosovsky (1967) 


CoMMITTEE ON RESEARCH AND 
PUBLICATION 
Irving B. Kravis, Chairman (1966) 
Franco Modigliani (1965) 
G. H. Hildebrand (1966) 
Karl A, Fox (1967) 
W. L. Thorp (1970) 
Bert F. Hoselitz (1966) 
Harry Johnson (1966) 


Harold F. Williamson, Ex Officio 
Jornt Counciz on Economic Epu- 


INDEX oF Economic JOURNALS CATION SPECIAL Apvisory Com- 
Apvisory COMMITTEE MITTEE 
John Perry Miller, Chairman G. L. Bach (1966) 
Robert Bishop Rendigs Fels (1966) 
Earl J. Hamilton Ben W. Lewis (1965) 


Committees Appointed During the Year 


COMMITTEE ON ELECTIONS FINANCE COMMITTEE 
George Dalton, Chairman C. Wells Farnham, Chairman 
Lester B. Lave Corliss D. Anderson 
Harold F. Williamson, Ex Officio James Washington Bell 


Harold F. Williamson 
COMMITTEE ON FUTURE OPERATIONS 


or JOURNAL or Economic Ag- NOMINATING COMMITTEE 


STRACTS George J. Stigler, Chairman 
Arthur Smithies Karl A. Fox 
John G. Gurley W. David Maxwell 
Harold F. Williamson Lionel W. McKenzie 
Anthony D. Scott 
AD Hoc COMMITTEE ON PUBLICA- Warren Scoville 


TION OF TRANSLATIONS OF 
Worx or ForEion Economists TECHNICAL SUBCOMMITTEE ON BUSI- 


G . Stiel NESS CYCLE DEVELOPMENTS 
sir : ae Bert G. Hickman, Chairman 
a (1966) 
ComMITTEE on UNESCO Gottfried Haberler (1966) 
Kenneth E. Boulding, Chairman Lorman C. Trueblood (1966) 
James Blackman Donald J. Daly (1967) 


Jerry Miner Lawrence R. Klein (1967) 


» ACLS. 
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Arthur M. Okun (1967) Beryl W. Sprinkel (1969) 
Geoffrey H. Moore (1968) Harry Stark (1969) 
Frank E. Morris (1969) 


Council and Other Representatives 


AAAS. NATIONAL RESEARCH COUNCIL OF 
Bert Hoselitz (1965) THE NATIONAL ACADEMY OF 
SCIENCES 


Henry M. Oliver (1966) 
Lionel McKenzie (1967) 


Ralph L. Andreano (1966) James N. Morgan (1968) 


LEA. N.S.F. INTERDEPARTMENTAL PANEL 
Bernard F. Haley (1965) on SCIENTIFIC INFORMATION 
Robert M. Solow (1968) ACTIVITIES 

Richard Ruggles 

N.B.E.R. S.S.R.C. 

Willard L. Thorp (1970) Franco Modigliani (1965) 


G. H. Hildebrand (1966) 


Karl A. Fox (1967) 
NATIONAL COUNCIL OF TESTING OF 
ENcLIsH AS A ForEIGN Lan- U.S. NATIONAL COMMISSION FOR 
GUAGE UNESCO 
Arthur E. Burns Kenneth E. Boulding 


Representatives of the Association on Various Occasions 


DINNER ON RETIREMENT OF Ewan CLAGUE 
Kermit Gordon 
FarrteicH Dickinson UNIVERSITY, DEDICATION OF WROXTON COLLEGE, 
Wroxton ABBEY, ENGLAND 
Paul B. Streeten 
University OF Kentucky, CENTENNIAL YEAR CELEBRATION OF FOUNDERS 
Day 
John T. Masten 
AMERICAN ACADEMY OF POLITICAL AND SOCIAL SCIENCE, SIXTY-NINTH 
ANNUAL MEETING 
Clay J. Anderson 
James Cross 
LE.A., Rome MEETINGS 
Bernard F. Haley 
D. Gale Johnson 
INAUGURATIONS 
J. Ralph Holly, Greensboro College 
David H. Shelton 
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George Bruce Dearing, State University of New York at Binghamton 
Laurence E. Leamer 
Harold E. Sponberg, Eastern Michigan University 
John W. Simpson 
John A. Fitterer, Seattle University 
Vernon A. Mund 
Willard Deming Lewis, Lehigh University 
Elmer C. Bratt 
Leland Eldridge Traywick, University of Omaha 
James F. Hanley 
Joseph Cornwall Palamountain, Jr., Skidmore College 
James S. Youtsler 
Wayne F. Geisert, Bridgewater College 
Bernard S. Logan 
Arthur Lee Mallory, Southwest Missouri State College 
James W. Robinson 
Charles Henry Watts, II, Bucknell University 
Patrick M. Boardman 
Robert Donald Clark, San Jose State College 
Robert G. Schroeder 
Frederick William Ness, Fresno State College 
Paul D. Bush 
Gordon Williams Blackwell, Furman University 
George H. Aull 
William Rea Keast, Wayne State University 
Richard A. La Barge 
Harold Clark Martin, Union College 
Lawrence Abbott 
Respectfully submitted, 
Harotp F. WILLIAMSON, Secretary 
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EXHIBIT I 
MEMBERS AND SUBSCRIBERS 








Totals Gain or Totals 
11/30/64 Loss 11/30/65 
10,960 942 11,902 
1,557 120 1,677 
156 28 184 
96 4 100* 
239 8 247 
17 — 17 
Total members..............-..6-- 13,025 1,102 14,127 
Subscribers sisses eh vevietiteew since aN 4,791 908 5,699 
Totals: sae na e eee Sens eeeeees 17,816 2,010 19,826 


* Includes 31 who do not receive the publications, 


EXHIBIT I 
PUBLICATION Costs 
PAPERS AND PROCEEDINGS HANDBOOKS 
Number Number Number Number 
Year* | of pages | of copies Cost of pages | of copies Cost 
1957 754 12,400 $16,253 548 10,100 $15,815 
1958 677 12,700 15,471 32 9,300 1,434 
1959 689 14,000 16,780 
1960 745 14,800 18,914 
1961 675 15,800 19,759 
1962 615 16,000 18,277 
1963 753 17,700 23,440 
1964 698 18,500 23,362 472 16,000 48,626 
1965 652 20,000 23 , 264 


* This is the year of publication and pertains to the meeting of the preceding year. 


REPORT OF THE TREASURER 
FOR THE YEAR ENDING NOVEMBER 30, 1965 


The comparative results of the financial operation of the Association for 
1964 and 1965 are shown in Table 1. While receipts from the sale of back 
numbers of the A.Z.R., the 1964 Handbook, and the mailing list were lower in 
1965 than in 1964, the return from other sources expanded sufficiently to in- 
crease the operating income for 1965 to a total of approximately $226,000, , 
about $5,000 above operating income for 1964, An increase in virtually all in- 
dividual expense items resulted in total operating expenses of $180,678 for 
1965, up nearly $20,000 over operating expenses for 1964. Net operating in- 
come for 1965 was $45,359 compared with $60,102 for 1964. 

The comparative financial status of the Association for 1964 and 1965 is 
shown in Table 2. After taking into account deductions from the surplus to 
cover the cost of Volume VII of the Index of Economic Journals, an appropri- 
ation for future editions of the Handbook, and an appropriation for the Com- 
mittee on Economic Education, the Association’s unappropriated surplus for 
1965 of $444,429 was nearly $20,000 larger than at the end of 1964. 

Tables 3 and 4 give summaries of the investment portfolios and returns on 
investment for the years 1645-65. An alphabetical list of the Association’s se- 
curity holdings for 1965 is shown in Table 5. 

Whether the Association will be able to maintain a net operating income 
during 1966 is open to question. The normal sources of income will no doubt 
continue to expand at a moderate rate, but operating expenses during 1966 
may be considerably higher than in 1965. Printing costs of the Association’s 
publications, for example, are up approximately 9 percent, while at the same 
time the Editor has been authorized to expand the size of the Review. We an- 
ticipate that during the year there will be certain nonrecurring expenses in- 
volved in adding the Journal of Economic Abstracts to the publications re- 
ceived by members and subscribers. Finally, the Executive Committee has au- 
thorized several projects which may necessitate additional expenditures by the 
Association during 1966. 

Respectfully submitted, 
Harotp F. WILLIAMSON, Treasurer 
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TABLE i 
COMPARATIVE RESULTS OF OPERATIONS, 1964 AND 1965 






11/30/64 11/30/65 
Income 
Membership dues.............0 000000 c eee eee e ee $ 94,477 $102,378 
Subscriptions... cise ia aag ts ee eed eta ets eee 38,955 42,726 
Sales cise de dase rane E EPC E E EE 5,315 3,987 
Advertising.. s senes eci nadere piee ai iepa Eea 43,473 47,273 
Republications income............2..00000e eee eee 397 3,860 
Handbook; senas rer an be eae Peace shat aed es 7,244 1,935 
Sale of mailing list.........0..0000 000.0: c cece ee eee 7,283 5,858 
+ Sundry income....... 0.0... ccc cece eee cee ee eee 1,034 1,496 
Dues and publications income..................5- $198,178 $209,513 
Tatereste osuus nane irens eer E a $ 6,594 $ 8,441 
Dividends.......... ie 6,364 6,330 
Less custodian fees oa 357* 439* 
Profit on sales of securities (net) 10,215 2,192 
Investment income (less fees)...............0000- $ 22,817 $ 16,524 
Total income. a...n cece eect cence eens $220,995 $226,037 
Expenses 
Office salariés. reium aaacs cea tu CKE E ees Eh $ 37,333 $ 41,859 
Annuity payments... sannan rrean eraan eee 2,612 8,992 
International Economic Association. ................ 400 1,131 
CHIVES i.e e EEV EEE eae E EEE Pee ees EER 1,009 3,060 
N.S.F. Report on the Profession................-.-- — 5,162 
Other administrative expenses.................0.005 12,085 13,153 
Annual meeting. ........ 00... cece eee cece eee ee 8,631* 10,003* 
Executive Committee.........0...0 000. cc cece ee eee 1,870 2,208 
Other committee expenses.............0.00 cece 1,133 1,346 
Administrative and operating expenses............ $ 47,811 $ 66,908 
Review printing.........0.. 0.00. e cece cence eee eee $ 53,735 $ 66,290 
Papers and Proceedings printing.................... 23,362 23,264 
Editorial office (Review): 
Contributors. ise. o.os pepi viinien E ieee ia 1,580 1,388 
Editorial and clerical salaries, .......... nananana. 20,023 20,270 
Other expenses (net)............ 0.2: e eee eens 2,285 2,558 
Publications. 2.0.0.0... 00.0. e eee cece eee e eee $113,082 $113,770 
Total expenses... n.n 0... cece eee eee cena $160, 893 $180,678 
Net operating income or loss............-...000000s $ 60,102 $ 45,359t 





* Denotes red. 

t It should be noted that the Association’s excess of income over expenses (net operating 
income) for 1965 shown in the Auditor’s Report is $31,494, compared to the figure of $45,359 
shown in Table 1. This difference is accounted for by the procedures of the present auditors 
to allocate items such as reserves for the Handbook and the Index of Economic Journals to 
operating expenses rather than as a deduction from unappropriated surplus, the procedure 
followed by the firm that formerly audited the Association’s accounts. 
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TABLE 2 


COMPARATIVE FINANCIAL CONDITION, 1964 anp 1965 





Assets 
Cash on deposit and on hand..............0.. 022 ee eee 
Receivables (net)...........2.. 00. cece cece c erence ee 
Prepaid expenses and inventories..................-.25% 
Furniture and fixtures (net)... a... ononon cece eee eee 
Investments at cost: 
Bondss sitene neh ebesoe lew e e adtadhda vcs aes 


Deferred income........... 2. cece cece cece cece ee eseeees 
Committee on Research and Publications 
Committee on Economic Education..................055 
Reserve for Handbook supplement...................-4. 
Outside grants: 
Clearinghouse for economists (Ford)................4- 
National register (N.S.F.). 0.0.0.2. 0c eee cee eee 
Foreign Student Screening Project—State............. 
Economic abstracts (Ford)... ...........2 0 cece ee eee 
Foreign economic research translations (Ford).......... 
Foreign economic surveys (Ford).......-.......--+-55 
Survey articles (Rockefeller).............. 0 ccc cece eee 
Travel grant (Carnegie)..........: cece eee ee eee eee 
Asia Foundation grant........... 0... cece e eee eee eee 
Foreign student screening project (Ford).............. 
Agricultural Development Council...............-.-.. 
Sundry esaea ie aa weet dele ANE AEE ees N 
Life memberships 


Total liabilities and funds............-.....0.00 see 


Surplus 
Balance at beginning of period...............00c eee euee 
Expenditures in excess of grant, Index of Economic Journals 
Appropriation for Handbook supplement..............-.- 
Appropriation for Committee on Economic Education..... 
Life memberships written off less reinstatements.......... 
Net income or loss for period. ...............-00 0.000 eee 








Unappropriated surplus. ............. 0c cece cece eee 


Total 60M GS 6 oso ats Beco ees eed a digest We acd areas OSE 





* Denotes red. 


11/30/64 


$117,505 
19,992 
2,794 
3,709 


149,198 
131,247 


$424 445 


$ 14,274 
19,748 


$218,048 


$161,995 
5,500* 


60,102 


$206,397 
$424,445 


11/30/65 


$126,672 
30,305 
1,615 
3,953 


124,048 
157,836 


$444,429 


45,359 
$237,892 
$444,429 
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TABLE 3 
INVESTMENT PORTFOLIO 
AT PAR Cost MARKET 
YEAR 
Bonds Bonds Stocks Total Stocks and 
1945 $ 40,000 $ 36,705 $ 44,955 $ 81,661 $103,574 
1948 35,000 33,108 48,624 81,732 84,841 
1950 35,000 33,108 51,978 85,087 104,177 
1951 43,000 43,340 49,764 93,104 117,316 
1952 42,000 42,312 58,934 101,246 130,836 
1953 68,000 68,308 46,458 114,766 134,562 
1954 61,000 61,518 38,082 99,600 132,280 
1955 75,000 75,370 59,394 134,764 166,772 
1956 75,000 75,370 60,237 135,607 168,337 
1957 75,000 75,370 55,084 130,454 151,638 
1958 75,000 75,370 67,741 143,111 175,609 
1959 75,000 75,386 67,652 143,038 191,506 
1959* 175,000 175,616 67,652 243 , 268 291,506 
1960* 160,000 160,508 94,910 255,418 299,768 
1961* 170,000 169,794 109,071 278,865 356,131 
1962* 125,000 125,367 116,699 242,066 293,039 
1963* 90,000 90,367 119,524 209,891 284,160 
1964* 150,000 149,198 131,249 280,447 371,556 
1965* 125,000 124,048 157,836 281,884 409,653 
* Includes bonds held in temporary operating fund. 
TABLE 4 
RETURN ON INVESTMENTS 
Rate of Return 
Year Bonds Stocks Total on Cost 
1945 $1,479 $2,488 $3,968 4.11% 
1948 1,194 2,944 4,139 5.06 
1950 1,117 3,860 4,977 5.85 
1951 1,026 4,607 5,633 6.05 
1952 1,117 3,681 4,799 4.75 
1953 1,435 3,587 5,022 4.36 
1954 1,621 2,961 4,582 4.58 
1955 1,750 3,002 4,752 3.53 
1956 1,770 3,336 5,106 3.76 
1957 1,770 3,397 5,167 3.90 
1958 1,770 3,182 4,952 3.46 
{19594 2,518 3,231 5,749 3.90 
a 3,894 3,231 7,125 2.90 
1960 6,693 3,772 10,465 4.09 
1961 5,460 4,143 9,603 3.44 
1962 4,838 4,489 9,327 3.85 
1963 3,320 5,041 8,361 3.98 
1964} 3,341 6,364 9,705 3.46 
19654 5,286 6,330 11,616 4.12 





* Does not include income from bonds held in temporary operating fund. 
f Includes income from bonds held in temporary operating fund. 
t Does not include interest on savings account. 
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Number of 
Shares of 
Stock 


300 
150 


Par 
Amount 


$35,000 


50,000 

5,000 
20,000 
15,000 
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TABLE 5 


List OF SECURITIES HELD BY THE ASSOCIATION 


Stocks 


Abbott Laboratories, ........... 00 cece eee eee 
Bayer A. G 


Central and South West Corp................. 


Deere and 


COV acces nets aii arte gar aed 


Walt Disney............ 0000 cece cece cece eee 
Gulf: Oi) Corpi ease cok coca de Fe ks Kaen eee 
Houston Lighting and Power Co............... 


Inland Co 
Internatio: 
Internatio: 


mtainer Corp... .. see eee eee eee 
nal Business Machines Corp.......... 
nal Nickel Co. of Canada............ 


La Salle National Bank....................05 
Marsh and McLennan.. s... ounoura 


McIntyre 


Porcupine Mines................... 


Montgomery Ward and Co.................... 


Motorola. 


Olin Mathieson Chemical Corp.. 





Peoples Gas Light and Coke Co........... aa 
Rex Chain Belt Co........... 00.00 cece eee ee 
Royal Dutch Petroleum............-......... 
St. Paul Fire and Marine Ins. Co.............. 
Siemens and Halske............0.-. cece eee 
Standard Oil Co. (Ind.)............--.....00- 
Swedish Ball Bearing..........--.-...5...04. 


Union Oil 


Xerox... 


Treas. Bills, due 2/24/66.. ... 





ed 


Bonds 


Treas. Bonds, 32%, due 5/15/66. Leyes, 


Treas. Bonds, 33%, due 11/15/71......-... 
S. Treas. Bonds, 23%, due 12/15/72-67...... 


US. 
US. 
ue Treas. Notes, 44%, due 5/15/67.......... 
US. 





Cost 


$ 6,133 


6,822 
2; 101 


$157 ,836 


Cost 


$ 34,641 


50,000 

5,000 
19,951 
14,456 


$124,048 


157,836 


$281,884 


Approximate 
Market Value 
11/30/65 


$ 12,300 
6,450 


$287 ,799 


Approximate 


Market Value 
11/30/65 


$121,854 
287,799 


$409,653 


REPORT OF THE FINANCE COMMITTEE 


Executive Committee 
American Economic Association 
Evanston, Illinois 


GENTLEMEN: 
. The accompanying tables show the list of securities held by the Association 
at the end of the fiscal year, November 30, 1965, and the changes made dur- 
ing that year. Table 1 gives a classified list of the stocks and the bonds ac- 
cording to maturity and records the cost and approximate market values on 
November 30, 1965. The securities account of the Association does not include 
“temporary operating funds” which are deposited in a savings account and 
approximated $30,000 at the end of the last fiscal year. 
The total market value of the securities account as of November 30, 1965, 
was $460,699. This compares with $421,056 at the end of the previous year. 
You will note from Table 2 that again few changes were made in the securi- 
ties account during the year. The Finance Committee remains mildly optimis- 
tic as to the trend of general business and corporate profits and believes that 
the federal government will make great efforts to prevent or postpone any 
significant business recession. Therefore, the Committee believes that a fairly 
aggressive investment position is still desirable in spite of the high level of the 
stock market and long duration of the present period of business expansion. 
Regarding the bonds held by the Association, you will note from the sched- 
ule that more than 80 percent is invested in a savings account or in short-term 
governments. The Committee believes the time may be close at hand when a 
more aggressive bond investment program should be seriously considered. 
Respectfully submitted, 
C. WELLS FARNHAM, Chairman 
CorLIss D. ANDERSON 
James WASHINGTON BELL 
Haroitp F. WILLIAMSON 
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TABLE 1 


INVENTORY AND APPRAISAL OF SECURITIES AND Casu As oF 11/30/65 














FIXED-INCOME SECURITIES 


Cash Equivalent 

Savings Deposit 4%. .. o.a aaae cee $50,000 
U.S. Treas. Bills 2/24/66...... 2.22.0... 35,000 
U.S. Treas. 32 5/15/66........ 0 .6....0-. 50,000 
U.S. Treas. 44 5/15/67........0...02.24. 5,000 
Bonds 

U.S. Treas. 34 11/15/71.......0 ....00.4. $20,000 
U.S. Treas. 2$ 12/15/72-67.............. 15,000 
Preferred Stocks 

Union Oil 2.50 Conv. Pfd................ 200 


TOTAL FIXED-INCOME SECURITIES...... 


Common STOCKS 


Utilities 

Central & South West......... ..0.-.00 300 
Houston Lighting and Power............. 200 
Peoples Gas Light and Coke.............. 275 
Financial 

LaSalle National Bank... ...........2... 200 
Marsh & McLennan........-......00000 100 
St. Paul Fire and Marine................. 200 
Wells Fargo Bank..............0.0-20 00s 175 
Merchandising 

Montgomery Ward. ...........-... eee 150 
Paper and Textiles 

Inland Container. .............0. eee eee 150 
Machinery and Construction 

Deere & Company...........-....- eee 200 
Rex Chain Belt............ 0.00.2 e cues 150 


Mining and Metals 


International Nickel, ............--...-- 100 
McIntyre Porcupine Mines.............. 100 
Oil and Gas 200 
GulfOUs asc ah E diss aeons 200 
Royal Dutch.............0. 00s eee ee eee 200 
Standard Oil of Indiana..............-.. 





Par or Shares} Market Value 





$ 29,800 


Cost 
$50,000 $50,000 
35,000 35,000 
50,000 50,000 
5,000 5,000 

$140,000 
19,400 20,000 
13,500 15,275 

32,900 
14,000 12,890 

$186,900 
$ 15,000 2,100 
11,000 827 
11,825 3,560 

$ 37,825 
7,400 7,675 
4,700 3,685 
14,000 12,640 
6,650 3,521 

$ 32,750 
$ 5,100 5,013 
$ 5,100 4,944 
$ 9,000 4,240 
9,150 6,620 

$ 18,150 
$ 9,200 3,911 
8,700 4,818 

$ 17,900 
1,393 
$ 11,600 8,530 
8,600 3,650 

9,600 
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TABLE 1 (Continued) 


Par or Shares | Market Value Cost 
Chemicals and Drugs 








Abbott Laboratories. ................... 300 $ 12,300 6,135 

Olin Mathieson....................05005 200 11,400 8,730 
$ 23,700 

Electrical Products 

Motorola seres nerra rie n aeia da a 150 $ 24,300 6,745 

Zenith Radio... i... eceies ten Sand 150 17,700 1,975 
$ 42,000 

Office Equipment 

International Business Machines Se ema at 38 $ 19,950 9,300 

DEEL OR EA EAS EAE drargeton va ees 50 9,800 5,305 
$ 29,750 

Miscellaneous 

Walt Disney Productions................ 212-18/100) $ 11,024 8,255 

Foreign . 

Bayer AGs sic ceed a onesies 150 $ 6,450 6,820 

Siemens & Halske.................0005. 110 6, 710 5,520 

Swedish Ball Bearing................... 116 7, 540 9,025 
$ 20,700 

TOTAL COMMON STOCKS. o.oo anuara $273,799 
TOTAL SECURITIES... osaluse $460,699 


TEMPORARY OPERATING FUND 
Savings Deposit... ...... suussaan $30,000 
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TABLE 2 


SUMMARY oF SECURITIES PURCHASED AND SOLD 
YEAR ENDED NovemBer 30, 1965 









Sales—Stocks 
Continental Illinois National Bank 
Proceeds from sale of subscription 

rights to bonds of Farbenfabriken 


220 $6,618.58 $8,432.09 $1,813.51 


Bayer A. G,... 6... eee eee eee 55.67 55.67 
Proceeds from sale of subscription 

rights to stock of Swedish Ball 

Bearing Co.............00ece0- 280.00 280.00 
Proceeds from sale of 4ths fractional 

interest in share of Swedish Ball 

Bearing Co........csceescuues 43.06 43.06 


$6,618.58 $8,810.82 $2,192.24 


Purchases—Stocks 
La Salle National Bank of Chicago 


200 $ 7,676.00 
St. Paul Fire and Marine Insurance 


COs scare EPIA T 200 12,640.56 
Union Oil Co. of California....... 200 12,890.80 
In addition, the following shares 

were received as a result of stock 

dividends and splits............ 

Continental Illinois National Bank 20 
Farbenfabriken Bayer A. G.,..... 50 
Inland Container Corp........... 50 
Motorola, Inc..............0000. 50 
Siemens & Halske................ 10 
Walt Disney Productions......... 6 
Swedish Ball Bearing Co.......... 164 





REPORT OF THE AUDITOR 


To the Executive Committee, 
American Economic Association: 


We have examined the statement of assets and liabilities of American Eco- 
nomic Association (a District of Columbia corporation, organized not for 
profit) as of November 30, 1965, and the related statements of changes in re- 


: . stricted fund balances and income and expenses for the year then ended. Our 


examination was made in accordance with generally accepted auditing stan- 
dards, and accordingly included such tests of the accounting records and such 
other auditing procedures as we considered necessary in the circumstances. It 
was not practicable to confirm accounts receivable, but we have satisfied our- 
selves as to such accounts by means of other auditing procedures. 

In our opinion, the accompanying statements present fairly the assets and 
liabilities of American Economic Association as of November 30, 1965, and 
the changes in restricted fund balances and income and expenses for the year 
then ended, in conformity with generally accepted accounting principles ap- 
plied on a basis consistent with that of the preceding year. 


Chicago, Illinois, ArTHUR ANDERSEN & Co. 
December 16, 1965 


627 


AMERICAN ECONOMIC ASSOCIATION 


628 








TEL‘ LHS 
268° LEZ 


8E6' LIT 


PLS ES 


000‘9T 
Lte't $ 














otte `° (E NGT) S967 ‘OE JequIeaoN, popu 183A ES6‘E 
dy} 103 səsuədxə JaAO swour JO s$99xY—PPV 
goe'gozg TT PO6T ‘Og Jaqueaony ‘soured : 
<GONVIVG ONAJ Ivaanay SJO TF 
ELETI 
EEEE ee T eee (z yqa) SSONVIVE GND ATLOTALSAY 
PETZ 
¢ tereeeeeeseeecseees ss sguondiosqns predeig 
ae Spiny womeglagie T sertett egonp predald 88'187 
008‘97 $ W R Eo ee a a a eaa ee sənp drysiaqunw WI 
:ANODNJ aqaraaaa( 
ae o on a ico *INANATIENS MOOMANVY, BOT TAUTSAY tL9‘9Z1$ 


ETENE TE EE EA, t -TIEVAYJ SLNQOOY 
SIUYLQOLT 


SO6T ‘Og ATANAACN 


PaCS trent sheet eae ‘ZZ ‘T$ Jo uonepoIdəp Joy aasasa1 
$89] 3809 78 “INGWAINOY ONV AAALINAA J FOMIO 


TEREE ORTER EEES Eneda ears ttt t SASNAAXY Avast 


E EA EE ere a ee E: ia a, ee oe eee quv quopnys 
UJIO} JUIWUIIAON `G “f] 0} PIPPI ‘SHONVAGY 


+t OOBE Jo OAIOSaI SSƏJ “AIAVATHOTY SINNODY 








9EB LST °° (664 ‘L8Z$ PATE poyonb) syojs o3vI0d10 
8h0‘PZ1$ tee teee eee eeeeeesseress (PGB TEIS PU 
pajonb) suoresyqo JuourusaAos) 83763 PINUN 
23809 7e ‘SHILTENOTS ATEVIAAAV] 
690 ‘9F ee teres es eguno BUI 
goz ‘08 $ ee ed eee eee enw ene on *yuno208 ssuLAes 


:HSVO 


SUILTUAVIT ONV SIASSY 10 LNAWSLVIS 
NOILVIOOSSY DINONODY NVOVUANY 


T LIAIHXA 


REPORT OF THE AUDITOR 629 


EXHIBIT 2 
AMERICAN Economic ASSOCIATION 
STATEMENT OF CHANGES IN RESTRICTED FUND BALANCES 
FOR THE YEAR ENDED NOVEMBER 30, 1965 








Balance : Balance 
Fund Nov. 30, Receipts peer Nov. 30, 
1964 ° 1965 
The Ford Foundation grants for— 
Translation of foreign economic publi- 
cations and survey of foreign eco- 
nomic research..............---- $42,385 $ 46 $1,442 § 40,989 
Publication of the Journal of Economic 
Abstraths > eerren icin tee Ghee 7,344 800 6,918 1,226 
Clearinghouse for economists inter- 
ested in overseas assignments..... 22,291 418 11,142 11,567 
Foreign student screening and selec- 
HONS wee ie sh teucine onset een ed 74,591 4,549 30,800 48,340 


The government of the United States of 

America grant for foreign student 

screening and selection............. — 15,319 2,311 13,008 
The Carnegie Corporation of New York 

grant for travel expenses of delegates 

to international meetings........... 982 — 600 382 
The Asia Foundation for Asian econo- 

mist membership dues to the Ameri- 

can Economic Association and related 


travel expenseS............0e eee eee 1,654 2,500 2,506 1,648 
The Agricultural Development Council, 

IN E E e E A 1,162 — 495 667 
The Rockefeller Foundation grant for 

survey articles on recent developments 1,625 — 1,625 -~ 
Sundry grants... eaen senesan 176 — 65 111 








$152,210 $23,632 $57,904 $117,938 














EXHIBIT 3 


AMERICAN Economic ASSOCIATION 
STATEMENT OF INCOME AND EXPENSES 
FOR THE YEAR ENDED NOVEMBER 30, 1965 


INCOME: 
Membership dueS......... cc ccec ccc ccc even ecteeeveseetteeanceeeteeuee $102 ,678 
Subscriptions si. seiri ecse cerrara the ened He gee we eg wae meee 42,726 
Advertising eiras oroas deese ev ia wade Sel gab ee ote bad oes A oaea aa 41,273 
Sale of copies, republications and handbooks.................0.0.0eeeeeeee 9,783 
Sale of mailing lists. oc5 csi eciieeee seasick ag a eae ee Fede e nee eee ee 12,164 
Annual meetings ics. ces eraen ee be nag peda EN seemed nant Sa G 11,503 
Interest and dividends. . 0.0.0.0... 00. c ccc ccc e ee ene eee e nen e eens 14,771 
Gain on sale of securities... 0.20... nee 2,192 
SUNMEY se ccsais coer es aune gens 2 allt uit cts haa Dees a E tae 1,496 

‘Total meome si. Sis oa SiGe g eae E EEEL EE «dts bate t an $244,586 

EXPENSES: 
Publication (Exhibit 4).....0..0.0.000 00.0 nannan cece ce cnn eee $130,015 
Administrative (Exhibit 4).........000. 0.0.0. e cece cence eee 78,077 


Grant to Yale University for cumulative Index of Economic Journals 5,000 213,092 


Excess of income over expenseS.......0.. 200 cece ete e cece center ee eens $ 31,494 


630 - AMERICAN ECONOMIC ASSOCIATION 


EXHIBIT 4 


AMERICAN Economic ÅSSOCIATION 
STATEMENT OF PUBLICATION AND ADMINISTRATIVE EXPENSES 
FOR THE YEAR ENDED NOVEMBER 30, 1965 


PUBLICATION EXPENSES: 





Printing of— 
Reve ao ie acuta isis ais ceas Geo gis ree esti E Tales Dew aa Seis IP ale Mae ee $ 66,290 
Proceedings sec aana sa cdetactiin fae bene io Olena aaa ET Aaa Lene 23,264 
Provision for handbook supplement............0. 0.00 c cece eee nce e een eene 8,000 
Addressing machine rental and expenses............2.0..02 ee ceeeeee eee ees 8,246 
Editorial: salaries, eies 0ds. tsi eea e tweed sd amnion be RARE seesaw 20,270 
Payments to contributors...............- 2.00 cece eee eee es E E 1,387 
Editorial supplies and expense... 0.00.60... ce cece cece e cere ee eeneeeees 2,558 
Total publication expenses......... 00... cece cece reece eee eee e tn ennes $130,015 
ADMINISTRATIVE EXPENSES: 
Secretary’s salary, less portion allocated to restricted funds of $4, 200. anne are $ 8,367 
Offce salaries: oaen meran ania bos shh ORAS dino a bled dd Ary MON EWE wa S 33,492 
Office machine rentals...... 0... ccc cece cee een e eee eeeeercesneeseteenees 552 
Postages seserian e EEEE a EEEIEE ETATE ES nea EIERN 3,108 
Stationery, printing and supplies. ........esnsensosososenrrereonearrrrerna 2,867 
UNGUranCO s hoses oS ko ecg ana dae ENE N EE PETUERE ENEE 369 
Annual meeting expenses. csr dorsesi oree iriton n reaS RAER EEEN ESE 1,500 
Executive Committee expenses.........cccceee eee e eee ce ester eseeeteneees 2,208 
Committee on the National Science Foundation Report on the Profession 
EXPENSES. 0.0... ee ecec eee eee settee tenn een cece e een ene e teen ents 5,162 
Committee on Economic Education expenses...............-0ce eee ence ees 1,164 
Other committees’ expenses...... 0.0... cece cece eee eee erence teen en eee 1,346 
International Economic Association dues and expenses. ...............0.00- 1,131 
ALCNIVES EAR TAA AE E E otersd onde bate doula hans altaya nets TE 3,060 
Pension annuity payments......... 06... eee cece eee e eter eee e ere teens 8,992 
Payroll CARCS PEE ss eis eckine ae GA nena ODE AG dace eek ne Nececaale See Ee uy eae 1,344 
Depreciation of furniture and fixtures A 448 
Telephone and telegraph. ............... s 945 
Sundry setao i aaee t aeh aeae iene oo, E ANI wand a aAA 2,022 


Total administrative expenses........... 00. ccc cece cece c ener sete eenes $ 78,077 
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REPORT OF THE MANAGING EDITOR FOR THE YEAR 
ENDING DECEMBER 1965 


The number of manuscripts submitted during 1965 was 420, which is only a 
few under last year’s record high of 431. Table 1 shows these figures for each 
year since 1948; it also records the number of manuscripts published each 
year, and the ratios of published papers to the totals received. Although in the 
. , past two years 126 papers have been published, an even larger number (143) 
has been accepted for publication, resulting in a fairly large backlog of papers 
awaiting publication. 





TABLE 1 
MANUSCRIPTS SUBMITTED AND PUBLISHED, 1948-65 
: , Ratio of Published 
Year Submitted Published to Submitted 
205 48 23 
200 53 27 
197 53 27 
222 49 22 
190 47 25 
234 51 22 
231 47 20 
245 4i 17 
242 48 20 
215 40 19 
242 46 19 
279 48 17 
276 46 17 
305 47 15 
273 46 17 
329 46 14 
431 67 16 
420 z 59 14 





Table 2 provides the breakdown of the 1965 volume’s contents between ar- 


: ticles, review articles, communications, book reviews, etc. Similar information 


for 1963 and 1964 is also shown. The number of pages devoted to leading arti- 
cles increased in 1965 over the previous year but there were only minor 
changes in the other sections. 
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TABLE 2 
Summary or Contents, 1963-65 








1965 1964 1963 
NUMBER | Paces | Numprr |} Paces | Numper | Paces 
Leading articles.......... 17 443 19 367 19 508 
Review articles........... 1 22 2 16 0 0 
Communications: 
Original............... 12 110 13 95 li 66 
Comments and replies. . 29 118 33 131 16 57 
Books reviewed.......... 189 377 190 386 209 372 
Classified lists: 
New books............ 77 76 71 
Periodicals............. 84 73 74 
Dissertations........... 43 47 39 
NOteSs.6 cc re irere els 53 46 46 
1,327* 1,237* 1,233* 


* Plus some blank pages. 


Table 3 shows the several most popular “fields” in 1965, as reflected in the 
subject matter of all manuscripts submitted during the year. About 25 percent 
of all manuscripts fell in the four areas of monetary theory and policy, fiscal 
theory and policy, production functions, and international financial problems. 
Other popular “fields,” not shown in the table, were industrial organization, 
consumption and investment functions, and neoclassical growth models. 





TABLE 3 i 
NUMBER OF MANUSCRIPTS SUBMITTED IN THE Most POPULAR Fretps 1N 1965 
Monetary and banking theory and policy...............ccceeueeeeeees 36 
Fiscal and tax theory and policy. ......... 0... ccc e cece eee eee eee 29 
Production functions..............-000055 vivid Pa aid inte Bites PEPE 19 
International financial problems.. ........useresuaenrsrrrsensrernsens 18 
Price and demand theory...... 0.0... c cece eee ete eet e ean 17 
Structural and other unemployment... ....... 0.002. cece cece eee eee 16 
Economics of underdeveloped countries... 2.2.0.0... cece cece eee 16 
International trade theory......... 0.0 e cece cece nee eee eee 15 


Table 4 summarizes the subject-matter distribution of accepted articles, re- - 
view articles, and communications for 1965. The most interesting figures are 
those for articles and original communications, since to some extent these 
figures indicate the areas in which most work of publishable quality and of 
broad interest to economists is being done. The table shows, however, that we 
have accepted manuscripts in almost all of the listed areas. 
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TABLE 4 
SUBJECT-MATTER DISTRIBUTION OF ACCEPTED MANUSCRIPTS IN 1965 











Original 














. Review . | Comments; 
Articles Articles Commi Replies Totals 
General economics 2 1 5 8 
Price theory. .... sa 2 4 5 11 
Income theory.......... 3 3 2 8 
History of economic 

thought...........5.. 0 
Economic history, devel- 

opment, national eco- 

NMOMICS, 0... eee eae 3 3 6 
Social accounting... 1 1 
Economic systems. . 2 2 
Business fluctuations 2 2 
Money and banking..... 3 1 1 5 
Public finance........... 2 3 2 7 
International economics. . 2 2 4 
Business finance......... 2 2 
Business organization. ... 0 
Industrial organization... 3 1 3 7 
Land economics; housing. 2 2 
Labor economics....,... 3 2 5 
Consumption; welfare; 

population............ 1 2 3 
Unclassified............. o 

Totals..........,... 26 i 18 28 73 


Table 5 presents the actual annual expenditures from 1961 through 1965 
for the four regular issues of the Review and the estimated budgets for 1965 
and 1966. Actual expenditures have risen since 1961 owing principally to in- 
creases in printing and mailing expenses and to higher office costs—the former 
because of the increased number of pages per copy and the larger number of 
copies printed, and the latter because of the appointment of a book review ed- 
itor and increased expenses associated with the sharp rise in the number of 
manuscripts handled. 

Budgeted expenditures for 1965 (as revised in the spring) were $82,535, 
while actual expenditures were $85,604. The difference is traced principally to 

- higher printing and mailing costs; my budgeted expenditure for this item was 
based on an estimate of 19,000 copies per issue of the Review, but the actual 
number of copies averaged 20,400, On the other hand, actual office expenses 
were $1,600 under the budget figure. 

The 1966 budget shows printing and mailing costs at $65,900, a figure 
based on an average of 21,500 copies per issue and a total number of pages for 
the four regular issues of 1,600 (including 1,325 pages of “text” and 275 
pages of advertising). The budget also shows about a $1,000 increase over 
1965 for office expenses. 
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Table 6 gives detailed information about printing and mailing costs by is- 
sues during 1965. The number of copies printed in 1965 averaged 20,400 com- 
pared to 18,500 the year before and to 18,050 in 1963. The successive in- 
creases are of course mainly related to the increases in membership and sub- 
scriptions. 


TABLE 6 
COPIES PRINTED, SIZE AND COST OF PRINTING AND MAILING IN 1965 
PAGES Cost 
Penred ~r 
Net Gross Issue Reprints Total 
March 20,000 327 408 $15,318.98 $ 92.02 $15,411.00 
June 20,000 364 416 14,737.58 129.29 14,866.87 
September 20,500 366 424 15,840.14 151.12 15,991.26 
December 21,000 270 352 15,150.00* 100.00* 15,250.00* 


81,500 1,327 1,600 $61,046.70 $472.43 $61,519.13 
* Estimated. 


During the year I have had the advice and assistance of the following for- 
eign correspondents, who have been particularly helpful with regard to the se- 
lection of foreign books for listing and review: 


Maurice Flament (France) 
Erich Schneider (Germany) 


Three members of the Board of Editors complete their three-year terms of 
office at this time: Robert Clower, Abba Lerner, and Albert Rees. The Associ- 
ation owes them a heavy debt of gratitude for the generous expenditure of 
time they have made in the interests of the Review, and I very much appre- 
ciate their constant willingness, even when other obligations pressed, to review 
manuscripts and offer editorial advice. I nominate as their successors on the 
Board, for three-year terms beginning in 1966: Hirofumi Uzawa, Robert Eis- 
ner, and Stanley Lebergott. The burden of an increased work-load makes it 
desirable to raise the number of members of the Board of Editors from eight 
to ten. To meet this need, I nominate Hollis B. Chenery and Richard R. Nel- 
son for three-year terms beginning in 1966. 

During the year I have frequently sought the aid of members of the profes- 
sion in addition to the members of the Editorial Board—partly to relieve the 
latter of what would otherwise be an impossibly heavy burden and partly to 
obtain advice of specialists in particular areas not represented on the Board. 
The following have assisted in this way: 


M. Abramovitz A. Ando G. Becker W. G. Bowen 
M. Adelman K. Arrow S. Becker M. Brennan 

W. Alberts M. Bailey J. Berliner M. Bronfen- 

A. Alchian B. Balassa F. Boddy brenner 


O. Altman D. Bear R. Bodkin E. C. Brown 
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M. Brown 

O. H. Brownlee 
H. Bruton 

P. Cartwright 
J. Chipman 
A. Collery 

J. Cross 

J. Crutchfield 
G. Debreu 

F. De Leeuw 
H. Demsetz 
E. Denison 
T. Dernburg 
E, Despres 
D. Dewey 

P. Diamond 
D. Dillard 

R. Dorfman 
J. Dunlop 

R. Easterlin 
O. Eckstein 
R. Eisner 

D. Ellsberg 
C. E. Ferguson 
M. Friedman 
I. Friend 

G. Fromm 

V. Fuchs 

L. Gallaway 
F. Gehrels 

R. A. Gordon 
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M. Gort 

H. Grubel 

F. Hanna 

A. Harberger 
J. Harsanyi 
B. Hickman 
J. Hirshleifer 
. Hodgman 
. Holland 

. Horwich 

. Ijiri 

. G. Johnson 
. Jones 

. Jorgenson 
Justin 

A. Kabn 


Hood 


Homi 


J. Kareken 


J. Kendrick 
P. Kenen 

C. Kindleberger 
T. Koopmans 
L. Krause 

I. Kravis 

M. Kreinin 

E. Kuh 

S. Kuznets 

J. Letiche 

W. Liebhafsky 
J. Lintner 

G. Maddala 
B. Malkiel 


A. Manne 

J. Margolis 
J. Marschak 
A. Marty 

E. Mason 

R. McKinnon 
G. Meier 

A. Meltzer 
H. P. Miller 
M. Miller 

J. Mincer 

F. Modigliani 
R. Musgrave 
R. Nelson 
M. Nerlove 
W. Nichols 
F. Norton 

G. W. Nutter 
G. Orcutt 

B. Pashigian 
J. Pechman 
S. Peltzman 
E. Phelps 

R. Powell 

J. Power 

R. Radner 

F. Raines 

M. Reder 

A. Rivlin 

E. Rolph 


G. Rosenbluth 
R. Russell 
P. Samuelson 
R. Sato 

W. Schmidt 
J. Schmookler 
E. Shaw 

H. Simon 

P. Simpson 
P. E. Smith 
V. Smith 

W. L. Smith 
E. Solomon 
H. Somers 
R. Solow 

H. Stein 

J. Stein 

D. Suits 

P. Sweezy 
L. Tarshis 
R. Teigen 

E. Thompson 
J. Tobin 

J. Viner 

H. Wagner 
H. Wallich 
T. Whitin 

J. Witte 

L. Yeager 

E. Zabel 


Respectfully submitted, 
Joun G. Guriry, Managing Editor 


REPORT OF THE COMMITTEE ON ECONOMIC EDUCATION 


Pursuant to the new policy statement adopted by the Executive Committee 
in March, 1964, the Committee on Economic Education has moved to develop 
a more active program for the Association in this area. In addition to carrying 
on the projects reported last year, we have undertaken eight new activities. 
The first three are at the high school and prehigh school levels; the next two 
_ involve college teaching; and the last three are concerned with new relation- 
ships with government agencies in connection with new programs they are de- 
veloping. 

1. If better economic education is to occur in the high schools and grade 
schools, the key moves must be made in the schools at the local levels. This 
Committee, therefore, has developed an informal roster of well-known econo- 
mists who have indicated they are willing to help local school boards, school 
administrators, and teachers in their individual areas in the development of 
new courses, the choice of reading materials, and other issues in connection 
with the teaching of economics in the schools. We have written to superinten- 
dents and other leading officials in most of the areas represented, many of 
them large metropolitan areas, indicating the availability of these economists. 
Suggestions from school officials indicate that availability of such professional 
competent help can play a valuable role when school systems review and re- 
consider their teaching in particular areas such as economics. 

2. Three members of this Committee serve as a special advisory committee 
to the Joint Council on Economic Education. In this connection we have had a 
considerable role in the development of a major, nationwide project of the 
J.C.E.E. to stimulate thorough reconsideration of the teaching of economics at 
the grade and high school levels in a total of some thirty major school sys- 
tems. In three of these systems major three-year projects are under way, de- 
veloped with the advice of the members of this committee. These projects in- 
volve a thorough restudy of the place of economics in the curricula, teaching 
materials used, training of teachers, teaching methods, and the like. In the 
other schools the projects are scheduled for one year rather than three, but the 


_ general objectives are the same, though usually limited to only one or two 


grades. It is planned that the results of these “model” and “pilot” school proj- 
ects, including curriculum design, new teaching materials, findings on teaching 
methods, and other developments of value will be widely disseminated to other 
school systems throughout the United States. 

3. The advisory committee to the J.C.E.E. has also participated actively in 
the development of a new J.C.E.E. publications program to provide improved 
materials for students in the high schools on economics for use in “nonecono- 
mics” courses—notably American history, problems of democracy, civics, and 
general business. School administrators and teachers indicate a strong need for 
“units” on economic issues and problems for inclusion in these courses at ap- 
propriate times. Many more high school students are exposed to economics in 
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such courses than in such courses designated as “economics.” The J.C.E.E 
program aims at developing small to medium-sized units on economic issues 
for all these courses. Each unit is to be developed jointly by a well-known 
economist and one or two high school teachers who understand at least some- 
thing of economics and who have a first-hand grasp of the teaching problems 
involved in the individual courses concerned. This project will extend over at 
least two or three years; the first two units have already been commissioned. 
As in the preceding project, funds are being provided partly by the Ford 
Foundation and partly by grants from a variety of sources to the J.C.E.E. 

4. At the college level, this committee developed with the J.C.E.E a project 
to make available to the profession information on interesting experiments in ` ' 
the teaching of basic economics at different institutions. The Committee invit- ` 
ed institutions throughout the United States to submit reports for possible 
publication in a special volume which will be widely distributed. Information 
was received on some twenty-five courses. After reviewing this material, the 
Committee felt it would be preferable to have a special article or brochure de- 
veloped providing an overview of the main lines of development illustrated by 
these approaches rather than selecting only four or five for full publication. 
Professor Bernard Haley has agreed to prepare such a summary. His study 
will be published in the American Economic Review or as a special brochure 
within the year; it will include references to projects at individual institutions, 
and detailed information on the developments at those institutions will be 
made available for those who want more complete information. 

5. The Committee has recommended to the J.C.E.E. that it establish a spe- 
cial committee of distinguished economists, aided by outstanding men in the 
psychology-testing field, to develop a college-level “Test of Economic Under- 
standing,” which might be used by different institutions to evaluate the suc- 
cess of their elementary courses. Independent financing has been obtained for 
development of such a test, and the committee is now being formed. Technical 
assistance will be provided by two of the nation’s outstanding psychologists, 
and the field testing and evaluation of questions will be handled by a highly 
reputable professional testing organization. It is hoped that the test will be 
available within about a year and a half. This parallels the high school level 
“Test of Economic Understanding,” developed by a comparable committee 
about two years ago, which has now been used widely and which has been ac- - 
claimed as an extremely useful tool for teachers and administrators in making 
comparative judgments on the successes and weaknesses of their teaching of 
economics at the high school level. 

6. This Committee, at the request of interested senators and representa- 
tives, supported the proposal to include economics as one of the discipline eli- 
gible for support under the Education Act of 1965. For the first time, econom- 
ics has now been included as an eligible discipline. This means that economics 
will be eligible for support in the various activities covered by the Education 
Act. 

7. At the request of the U.S. Office of Education, members of this Commit- 
tee have served on a special advisory group to help the Office of Education de- 
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velop guidelines for the support of summer and academic-year workshops on 
economic education, especially for the development of teachers below the col- 
lege level. An announcement of this new program was carried in the March, 
1965, issue of the American Economic Review, The Committee is now at- 
tempting to improve the flow of information between the Office of Education 
and potentially interested departments of economics so that maximum advan- 
tage can be obtained from the substantial sum being allocated through this 
program to the improvement of the teaching of economics in the schools. 

8. The National Science Foundation has indicated its interest in consid- 
ering a proposal from the American Economic Association for the establish- 
` ment of a “visiting scientist program” in economics, and this Committee is de- 
veloping a proposal to the Foundation for such an experimental program. This 
will involve development of a roster of well-known economists who might visit 
smaller campuses in their areas for one or two days to discuss new develop- 
ments in economics, teaching activities and problems, and any other issues 
which might serve to improve the teaching of economics at the undergraduate 
level on the campuses visited. If the program is established, an announcement 
will be carried in the American Economic Review. This will include informa- 
tion on how to request visits from the “distinguished scientist” roster. We 
hope that the program will be established by the autumn of 1966. 

Beyond these particular activities, this Committee has received a steady, 
and surprisingly large, flow of correspondence from economists and others 
over the past year, covering a wide range of activities in the area of economic 
education at both the college and precollege levels, It has also been increasing- 
ly in touch with U.S. government agencies which are interested in developing 
new programs or improving existing programs that bear on the area of eco- 
nomic education. We consider this increased interest a substantial step for- 
ward in the general endeavor of the Association to stimulate more interest in 
economic education at all levels. 

G. L. Bacs, Chairman 


REPORT OF THE COMMITTEE ON THE N.S.F, REPORT 
ON THE ECONOMICS PROFESSION 


The Supplement to the December, 1965, issue of the American Economic 
Review represents a completion on schedule of the work of this Committee, as 
this work was outlined to the Executive Committee in December, 1964, and 
authorized in March, 1965. Because economists were included in the National 
Register for the first time in 1964, the report includes 25 pages of basic data, 
in addition to 60 pages of detailed analysis and 13 pages of summary, fore- . > 
word, and indexes. In view of some unforeseeable problems in obtaining tabu- 
lations at the anticipated times, the Committee is pleased that it was able to 
obtain publication of its analysis of the 1964 data before the end of the suc- 
ceeding calendar year. Officials of the National Science Foundation have 
praised this A.E.A. report as the most adequate one provided by any of the 
twelve cooperating professional societies. 

An especially noteworthy feature of the current report is a regression analy- 
sis which summarizes the relative gross and net association with the econo- 
mists’ salaries of each of seven of their identifiable characteristics (Part V). 
This summary serves to place in perspective the more usual detailed distribu- 
tions of absolute characteristics by various combinations of these same charac- 
teristics (Part IIT). The regression analysis was the voluntary contribution of 
Dr. Emanuel Melichar, Federal Reserve Board, whose attention to the data 
was attracted by the publication of the Committee’s interim report in the 
A.E.A. Papers and Proceedings (May, 1965, pp. 629-32). Other unusual fea- 
tures of the current report include the attention given to the varying 
definitions of “economists” (Part I), the comparisons of economists’ salaries 
shown by the National Register returns with those shown by the Census and 
other surveys (Part II), and a special report on the status of women econo- 
mists (Part IV) contributed by Committee member, Alice Hanson Jones. In 
many respects, however, the Committee could do no more in the time avail- 
able than to scratch the surface of the rich material which is potentially avail- 
able from the 12,143 economists’ schedules, 9,981 of which show basic salaries 
obtained from full-time civilian, professional work in 1964. 


The National Science Foundation has indicated informally a considerable A 


interest in making both a broader and a more intensive use of its cooperative 
agreement with the American Economic Association. Already budgeted for its 
1966 National Register survey is a continuation of the essential contribution 
of this Association’s Secretary-Treasurer for the formulation, collection, and 
editing of the economists’ schedules. Beyond this, the N.S.F. would welcome 
consultation, based on the experience of members of the present Committee, in 
regard to its analysis and publication plans for future National Register data. 
More immediately, the N.S.F. would like to find ways to encourage additional 
analysis of the 1964 data along the lines suggested on pages 9-10 of the Com- 
mittee’s present report. 

Dr. Melichar and the undersigned, in consultation with the National Regis- 
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ter analysts, have established a priority order for a number of specific research 
projects and have made tentative arrangement for a much faster and more 
flexible system of computer processing of National Register tapes than the 
system which the Committee had to use. It is believed that the results of these 
varied activities would not only be in the job interests of A.E.A. members but 
would also contribute the somewhat unique skills of economists to the scholar- 
ly analysis of manpower availability and the employment and salary struc- 
tures of economists and of the professions generally. Accordingly, it is recom- 
mended that further implementation of the existing N.S.F.-A.E.A. agreement 

be given early and serious consideration. 
: N. Arnoro Torres, Chairman 


REPORT OF THE CENSUS ADVISORY COMMITTEE 


The Census Advisory Committee of the American Economic Association 
met with the Director and Staff of the Census Bureau in January, 1965. The 
Secretary of Commerce, the Assistant Secretary of Commerce, the Deputy As- 
sistant Secretary of Commerce, and representatives of the Office of Business 
Economics and the Office of Statistical Standards also joined in the meeting. 


At the Bureau’s request, Committee members offered suggestions for new or, . 


expanded programs, most of which emphasized the need for (1) pertinent in- 
formation at appropriate levels of regional, state, and area detail on the coun- 
try’s current economic problems—for example, poverty in relation to income 
and educational attainment, and impact of urban renewal and transportation 
systems on metropolitan congestion; and (2) making unpublished Census data 
more accessible to users outside the government through machine-readable 
punched cards and computer tape “data banks.” The Committee also reviewed 
a discussion draft of the Bureau’s proposed annual report on long-term eco- 
nomic growth, and recommended its publication as soon as possible. The Cen- 
sus-IRS Link project, the proposed 1967 Census of Construction, and recent 
Bureau activities in publicizing available unpublished Census data were also 
discussed. 

The Technical Subcommittee on Business Cycle Developments of the Cen- 
sus Advisory Committee met with the Director and Staff of the Census Bureau 
in October, 1965, Also participating in the meeting was a representative of the 
International Monetary Fund. 

The main focus of the discussion, as in earlier meetings, was on ways and 
means of improving the important Census periodical, Business Cycle Develop- 
ments. The Technical Subcommittee reviewed a revised list of business cycle 
indicators—leading, coincident, and lagging—under preparation by the Na- 
tional Bureau of Economic Research. Under existing arrangements, these will 
be used by the Bureau of the Census in the BCD monthly publication. The 
Subcommittee offered various suggestions for modification, both in the plan of 
approach and in the specific series. In addition, the Subcommittee considered, 


without making a formal recommendation, proposals to add more internation- © | 


al data to BCD—for example, on wholesale prices, stock prices and interest 
rates, 
SoLtoMon FABRICANT, Chairman 


REPORT OF REPRESENTATIVE TO THE NATIONAL 
BUREAU OF ECONOMIC RESEARCH 


The research program in 1965 included investigations in five principal 
areas: economic growth; national income, consumption and capital forma- 
tion; business cycles; financial institutions and processes; and international 

economic relations. New studies were started or planned for early launching 
` on: productivity, employment and price levels; economics of education; ex- 
ploratory study of banking structure and performance; and balance-of-pay- 
ments adjustment factors. 

The conference program comprised the following: a Conference on Produc- 
tion Relations, sponsored by the Conference on Research in Income and 
Wealth, in October, 1965; a Conference on Investment Behavior, sponsored 
by the Universities-National Bureau Committee for Economic Research, in 
June, 1965; a Special Conference on Measurement and Interpretation of Job 
Vacancies devoted to discussion of plans for obtaining comprehensive informa- 
tion on job vacancies in the United States, in February, 1965. The volume re- 
porting the proceedings of this last conference is expected to be published 
early in 1966. 

Nine reports resulting from the National Bureau’s program were published 
in 1965 and six others were in press in December, scheduled to be issued early 
in 1966. Of these fifteen publications, five are books by the staff, six are occa- 
sional papers by the staff, and four are books of conference proceedings, 

At the 1965 Annual Meeting of the National Bureau, Walter W. Heller, 
Geoffrey H. Moore, J. Wilson Newman, and Gus Tyler were elected Directors 
at Large. Officers elected were Frank W. Fetter, Chairman; Arthur F. Burns, 
President; Theodore O. Yntema, Vice President; Donald B. Woodward, Trea- 
surer; Solomon Fabricant, Director of Research; Geoffrey H. Moore and Hal 
B. Lary, Associate Directors of Research; and William J. Carson, Executive 
Director and Secretary. 

Following Solomon Fabricant’s request to be relieved of administrative du- 
© ties, the Board elected Geoffrey H. Moore as Director of Research effective 
June 1, 1965. Dr. Fabricant is continuing as a member of the Board and of 
the research staff. Victor R. Fuchs was appointed Associate Director of Re- 
search, Douglas H. Eldridge was appointed Executive Director effective July 
12, 1965. Dr. William J. Carson, formerly Executive Director, is continuing to 
serve as Secretary of the Board through February, 1966. Michael Michaely, 
Hebrew University, and George H. Hempel, Washington University, were ap- 
pointed research fellows in 1965-66. Joseph W. Conard, a member of the re- 
search staff since 1960, died on April 5, 1965, and Nicholas Kelley, a member 
of the Board, died on October 28, 1965. 

Columbia University Press is the distributor of current National Bureau 
publications. Effective November 19, 1965, arrangements were made with 
University Microfilms, Inc., to make available and to distribute all National 
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Bureau out-of-print publications. Under the arrangement out-of-print reports 
may be obtained in one of three forms: (1) microfilm; (2) xerography; or 
(3) offset print. Orders for any out-of-print reports can be transmitted direct- 


ly to University Microfilms, Inc. 
WILLARD L. THORP 


REPORT OF THE REPRESENTATIVE TO THE UNITED STATES 
NATIONAL COMMISSION FOR UNESCO 


As a representative of the American Economic Association on the United 
States National Commission for UNESCO, I have participated actively in the 
Social Science Committee of that Commission and have also been appointed to 
the Executive Committee of the Commission. I attended the national confer- 
ence organized by the Commission in Kansas City in November on the subject 
- of “Man, Knowledge, and Freedom in International Development.” 

The Social Science Committee met in Washington in January and again in 
Chicago in March and prepared a very careful report. The Commission, how- 
ever, only has an advisory capacity to the State Department, and the State 
Department did not see fit to take our advice. Because of its peculiar composi- 
tion, the lack of continuity, and lack of support on the part of the State De- 
partment, both for the Commission and for UNESCO, working on the Com- 
mission is a highly frustrating experience. The Commission, however, is one of 
the very few windows which the State Department has on the world, especial- 
ly on the world of the social sciences, and I recommend, therefore, that we 
continue our membership until such time as the Association is rotated off the 
Commission. 

The Social Science Department of UNESCO in Paris has been doing a 
study of the state of the social sciences in their constituent countries, to 
which I have made a modest contribution of a largely personal nature. 

KENNETH E. BOULDING 
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REPORT OF THE REPRESENTATIVE TO THE NATIONAL 
ACADEMY OF SCIENCES—NATIONAL RESEARCH 
COUNCIL 


Most activities sponsored by the Division of Behavioral Science during 
1964-65 continued to be those started before the Division came into existence; 
ie., to reflect the interests of its predecessor, the Division. of Anthropology 
and Psychology. Upon the recommendation of the Division, however, the , 
Governing Board of the Academy-Research Council approved acceptance of 
funds to investigate the social aspects of economic development. Also, active 
advisory committees appointed by the Division’s central office considered the 
possibilities of a large-scale documentation, information-processing project 
and special problems of certain types of governmental research in the social 
sciences. Other possible projects and advisory activities were considered. 

The membership of the Division has been broadened. A statistician and a 
psychiatrist have been added as members at large, the Association of Ameri- 
can Geographers has (at the Division’s invitation) appointed a representative, 
and the Linguistic Society of America has been invited to appoint a repre- 
sentative. 

Henry OLIVER 
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REPORT OF THE REPRESENTATIVE TO THE AMERICAN 
COUNCIL OF LEARNED SOCIETIES 


The A.C.L.S, has for the past few years been actively supporting efforts to 
have the federal government establish a counterpart to the National Science 
Foundation for the humanities and the arts. This effort, with the legislative 
and political support of high-ranking members of Congress, materialized with 
the passage by the 89th Congress of Public Law 89-209, establishing a Na- 
-tional Foundation on the Arts and Humanities. President Johnson signed the 
* Act into law on September 29, 1965. 

It is unlikely that members of the A.E.A. will find the arts endowment per- 
sonally productive as a source for research support and/or fellowship aid. 
Roger Stevens serves as the Chairman of the arts endowment, with an adviso- 
ry group, the National Council of Arts. Authorized funds are $5 million for 
each of three fiscal years for the arts and humanities endowments. There is 
also provision for matching grants ($5 million for humanities) and special au- 
thorization ($1 million per year) to the Office of Education to support state- 
wide programs in the humanities. 

The structure and fiscal authorization for the national humanities endow- 
ment parallel exactly that for the arts. But the humanities part of the law may 
well be of some interest to members of the economics profession. It is your 
delegate’s impression, gained from statements made at a panel discussion at 
the 1966 annual meeting of the A.C.L.S., that projects in economics with hu- 
manistic interest would fall into the scope of the programs authorized for the 
humanities endowment. Discussions are presently underway to establish 
guidelines for scholars, universities, and other organizations seeking support 
from the endowment. It is not yet clear, for example, whether or not predoc- 
toral fellowships will be included. The wording of the Act does, however, seem 
broad enough to include programs and projects paralleling those of N.S.F. 

The relevant portions of the humanities endowment titles of the Act are: 
“(1) develop and encourage the pursuit of a national policy for the promotion 
of progress and scholarship in the humanities; (2) initiate and support re- 

. search and programs to strengthen the research potential of the United States 
in the humanities by making arrangements (including grants, loans, and other 
forms of assistance) with individuals or groups to support such activities; (3) 
award fellowships and grants to institutions or individuals for training and 
workshops in the humanities (fellowships awarded to individuals under this 
authority may be for the purpose of study or research at appropriate nonprofit 
institutions selected by the recipient of such aid, for stated periods of time) ; 
(4) foster the interchange of information in the humanities; (5) foster, 
through grants or other arrangements with groups, public understanding and 
appreciation of the humanities; and (6) support the publication of scholarly 
works in the humanities.” Further information may be obtained from the 
Chairman, National Endowment for the Humanities, 1800 G Street, N. W., 
Washington, D. C. 
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Inasmuch as your delegate did not file a report of the 1965 Annual Meeting 
of the A.C.L.S., it may be useful to recount a few matters of interest to mem- 
bers of the A.E.A. The A.C.L.S. is composed of thirty-two constituent scholar- 
ly societies in the humanities, and, as set forth in its constitution, its purpose 
is “the advancement of humanistic studies in all fields of learning and the 
maintenance and strengthening of relations among the national societies de- 
voted to research studies.” The Council’s funds, derived mainly from gifts by 
educational foundations, are used principally for support of individual schol- 
ars for research fellowships and grants. The Council has six area programs 
(jointly sponsored with the Social Science Research Council) but directly ad- 
ministers only the Asian Studies and Slavic Studies. It has authorized for the `” 
coming fiscal year larger amounts for Studies of Chinese Civilization. The. 
Council has an extensive program to encourage American studies in the uni- 
versities of Western Europe, supported from Ford Foundation funds. Special 
language programs, exchanges with U.S.S.R. scholars, and support for interna- 
tional scholarly congresses in the U.S. are other programs that might be of in- 
terest to economists. 

Your delegate feels, after attending two of the annual meetings of the 
Council and examining closely its various programs and awards, that members 
of the Association are underrepresented in terms of the available awards for 
which economists are eligible. Your delegate wishes to encourage members of 
the Association to examine more carefully than seemingly has been done in the 
past the various kinds of support offered by the A.C.L.S. A copy of the An- 
nual Report describing the various activities of the Council may be had free 
by writing to the A.C.L.S., 345 East 46th Street, New York, New York, 10017. 

RALPH L. ANDREANO 


REPORT OF THE REPRESENTATIVE TO THE 
INTERNATIONAL ECONOMIC ASSOCIATION 


In 1965, the International Economic Association held two conferences: 

1. The fourth annual conference for younger economists was held at Ditch- 
ley Park, Oxfordshire, England, in April, The subject was, “The Economic 
Problems of Housing.” S. J. Maisel, then of the University of California, Berke- 
. ley, served as chairman of the program committee along with A. Andreze- 
jewski (Poland) and A. Lindbeck (Sweden). There were twenty-six partici- 
pants, including James Gillies, W. G. Grigsby, R. F. Muth, and Richard Net- 
zer from the United States (in addition to Maisel). 

2. A conference on “Economic Problems of Agriculture in Industrial Soci- 
eties” was held in Rome, Italy, in September in connection with the meeting 
of the Council and the Executive Committee of the Association. G. U. Papi 
(Italy), president of the Association, served as program committee chairman. 
There were seventy-nine participants (larger than usual because Council 
members were included). Those from the United States were: George R. 
Allen, C. E. Bishop, Karl A. Fox, N. Georgescu-Roegen, Gottfried Haberler, 
B. F. Haley, D. E. Hathaway, Sidney Hoos, D. Gale Johnson, Glenn L. John- 
son, W. H Nicholls, and J. H. Richter. 

Two other conferences were held under the auspices of the Association dur- 
ing the year, but these were administered by other agencies: 

1. A conference on “International Capital Movements and the Economics 
of Development,” organized by the International Bank for Reconstruction 
and Development in collaboration with the International Monetary Fund and 
the Inter-American Development Bank. Henry Wallich (U.S.A.) was chairman 
of the program committee. The conference was held in Washington in July. 

2. A conference on “Economic Organisation in Eastern Europe,” under the 
auspices of a committee of which John Dunlop (U.S.A.) was chairman, was 
held at Bellagio, Italy, in September. 

The Council of the Association held its triennial meeting at the time of the 
September conference in Rome. Representatives on the Council from the 
` American Economic Association were B. F. Haley and D. Gale Johnson. Gott- 
fried Haberler, honorary president of the Association, also attended. Activities 
of the Association over the past three years were reviewed, and particular at- 
tention was devoted to the financial situation of the Association. The five-year 
grant of the Ford Foundation ($35,000 per year) comes to an end with 1965, 
and the Association has not been given any encouragement as to the possibili- 
ty of a renewal of a general grant. Activities at their current level require 
about $50,000 a year, of which dues and voluntary payments from member 
associations provide about $4,000, UNESCO contributes $9,000 (to be in- 
creased to $10,000 next year), and gifts from national banks about $7,000 
(about $20,000 altogether). The Council proposed that contributions of mem- 
ber associations be increased, more extensive contributions from banks and 
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business concerns be sought, with the aid of member associations, and a new 
proposal for grants to aid the Association’s activities in specified areas be 
made to the Ford Foundation. 

New officers were elected for a three-year term beginning in 1966: Paul A. 
Samuelson, United States, President; Erik Lundberg, Sweden, Vice-president; 
D. Delivanis, Greece, Treasurer. 

It was agreed that the next Congress of the Association should be held in 
1968; and the Executive Committee subsequently decided to accept an invita- 
tion to hold the meeting in Canada, probably in Montreal, with the proffered 
financial support of the Canadian government. The general subject for the 
Congress favored by the Council is “The Future of International Economic `` 
Relations,” but the matter of subject as well as other details were left for a 
program committee, under the chairmanship of P. A. Samuelson, incoming 
president, to decide. 

‘Conferences scheduled for 1966 are: (1) a spring conference for younger 
economists on “Risk and Uncertainty,” to be held in Smolenice, Czechoslo- 
vakia; and (2) a September conference, in connection with the annual meet- 
ing of the Executive Committee, on “Economics of the Public Sector,” with 
Julius Margolis (U.S.A.) as chairman of the program committee. 

Two volumes resulting from earlier conferences have appeared during the 
past year: The Theory of Interest Rates (ed. D. C. Hague), and Problems in 
Economic Development (ed. E. A G. Robinson). Seven further volumes are 
in preparation or in press. 

B. F. HALEY 


REPORT OF THE POLICY AND ADVISORY BOARD OF THE 
INSTITUTE OF INTERNATIONAL EDUCATION 


THE Economics INSTITUTE IN 1965 


The 1965 Economics Institute was the biggest on record, with a final 
enrollment of 95 as compared to 61 in the previous year and 36 in the first 
-. year of operation (1958). An innovation of the 1965 session was the admis- 
sion of a limited number of students for the second half of the Institute 
only; there were 25 of these. Another innovation was a lecture course with 
weekly seminars on the United States economy, designed to make it easier 
for foreign students to understand illustrative material based on United 
States economic institutions and to answer examination questions requiring 
a knowledge of these institutions. Special efforts were made to avoid giving 
a “propaganda” flavor to this course. On the Graduate Record Examination 
Advanced Test in Economics, however, Institute students still scored almost 
25 percent lower on nontheory questions than on theory questions. Other 
innovations in 1965 were offering both micro- and macroeconomics in both 
halves of the program and increased emphasis on microeconomics for the 
lowest class in economics. 

Responses to an American Economic Association questionnaire indicated 
that the major fields of interest of the students were economic theory and 
quantitative methods, followed by economic planning and development, inter- 
national economics, banking and finance, and agricultural economics, in that 
order. Nearly 70 percent of the students were heading for departments of 
economics, only 14 percent for departments of agricultural economics, and 
the rest for special programs. 

Among major regions of developing countries, Latin America was most 
heavily represented with 37 students, of which 12 were from Mexico. India 
was second to Mexico in number of students with 9 students, Colombia and 
Turkey had 7 each and Argentina and Japan 6 each. Thirty-two countries 
were represented in all, with Africa being notably underrepresented. 

There continues to be considerable concentration of students of the Insti- 
tute in a limited number of graduate schools, reflecting partly the general 
reputation of the economics departments in those universities, but also re- 
flecting the presence or absence of special institutes or programs in economic 
development, operations in developing countries, and the like. Thus in 1965 
the universities receiving the largest numbers of Institute students were Van- 
derbilt (9), Chicago (8), Colorado (7), California (6), Wisconsin (6), and 
Williams (5). Cornell, Iowa State, Pittsburgh, and Stanford received 4 stu- 
dents each. Over the entire eight-year life of the Institute the universities 
receiving the largest numbers of students have been Wisconsin (37), Vander- 
bilt (34), Colorado (30), Harvard (30), Chicago (28), Yale (24), Stanford 
(19), and California at Berkeley (19). 

Total expenses of the Institute reached a new peak in 1965 but costs per 
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student were the lowest on record. (See Table 1.) Administrative costs were 
reduced in 1965 despite the increase in number of students. “Recoveries”— 
financial support from other organizations—were much higher in 1965 than 
ever before, and covered more than half of the total expenses (Table 2). 
Dr. Wyn Owen, of the University of Colorado, continued as Director of the 
Institute. 

BENJAMIN HIGGINS 








TABLE 1 
Sommary Costs OF THE Economics Instrrores, 1958-65 
EXPENSES 
a NUMBER E eR 
EAR OF minis- ota 
STUDENTS trative Other Total Expense per 
Expense* Expenset Expense Student 
1958 36 $12,395 $ 35,451 $ 47,846 $1,329 
1959 49 8,45, 45,745 54,198 1,106 
1960 46 6,326 47,781 54,107 1,176 
1961 53 4,509 52,778 57,287 1,031 
1962 50 3,000 57,704 60,704 1,214 
1963 55 11,160 67,535 78,695 1,413 
1964 61 20,638 74,755 95,393 1,554 
1965 95 15,017 87,270 102,287 1,077 
(average) 
Totals 445 $81,498 i $469,019 $455,124 


* Administrative expense consists of off-campus charges, paid directly by I.I.E.: adminis- 
trative overhead, pre- and post-Institute orientation and travel, Policy Board costs and other 
direct charges, All figures are rounded to the nearest dollar. 

¢ On-campus charges. 


TABLE 2 


FINANCIAL STATEMENT—Economics INSTITUTE 
Grants, 1963-64: $290,000.00 











Expenses Recoveries 
Expended, 1963 program..... $ 78,695.00 
Recoveries, 1963............ $27 , 280.88 
Expended, 1964 program..... 95,393.00 
Recoveries, 1964............ 7,611.15 
Expended, 1965 program..... 102,286.50 
Recoveries, 1965............ 52,653.10 
Totals... ..........0.6. $276,374.50 $87 , 545.13 
Expenses less recoveries. ..... $188,829.37 


Total grants less expenses. ... 101,170.63 
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1966 


FIRST SERIES 


The supply of those double starred is exhausted, For information apply to the Secretary. 
Volume I, 1886 
Price in paper 


1. **Report of Organization of the American Economic Association, Pp. 46. $ 50 
2-3. **Relation of the Modern Municipality to the Gas Supply. By E. J. James. 

Pp. 66. -75 
4, Co-operation in a Western City. By Albert Shaw. Pp. 106. 75 
5. Co-operation in New England. By E. W. Bemis. Pp. 136. 15 
6. **Relation of the State to Industrial Action. By H. C. Adams. Pp. 85. 75 

Volume II, 1887 

1. **Three Phases of Co-operation in the West. By Amos G. Warner, Pp. 119. 75 
2, **Historical Sketch of the Finance of Pennsylvania. By T. K. Worthington. 

Pp. 106. 75 
3. **The Railway Question. By Edmund J. James, Pp. 68. 75 
4. **Early History of the English Woolen Industry. By W. J. Ashley. Pp. 85. 75 
5, Mediaeval Guilds of England. By E. R. A. Seligman. Pp. 113. 75 
6. **Relation of Modern Municipalities to Quasi-public Works. By H. C. Adams 

and others. Pp. 87. 25 


Volume ITI, 1888 
1. Statistics in College, by C. D. Wright; Sociology and Political Economy, by 
F. H. Giddings; The Legal-Tender Decisions, by E. J. James. Pp. 80. 75 


2. **Capital and Its Earnings. By John B. Clark. Pp. 69. 675 
3. The Manual Laboring Class, by F. A. Walker; Mine Labor in the Hocking 
Valley, by E. W. Bemis; Report of the Second Annual Meeting. Pp. 86. .75 
4-5. **Statistics and Economics. By Richmond Mayo-Smith. Pp. 127, 1.00 
6. **The Stability of Prices. By Simon N. Patten. Pp. 64. 75 


Volume IV, 1889 


1. **Contributions to the Wages Question: The Theory of Wages, by Stuart 
Wood; Possibility of a Scientific Law of Wages, by J. B. Clark. Pp. 69. .75 


2. **Socialism in England. By Sidney Webb. Pp. 73. 75 
3. Road Legislation for the American State. By J. W. Jenks. Pp. 83. 75 
4. Third Annual Meeting: Report of the Proceedings. Pp. 123. 75 
5. **Malthus and Ricardo, by S. N. Patten; The Study of Statistics, by D. R. 
Dewey; Analysis in Political Economy, by W. W. Folwell. Pp. 69. 75 
6. **An Honest Dollar. By E. Benjamin Andrews. Pp. 50. 50 
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Volume V, 1890 


1. **The Industrial Transition in Japan. By Veijro Ono. Pp. 122. $1.00 
2. Two oe on Child-Labor. By W. F. Willoughby and Clare de Graffenried. 
p. 150. 75 
3-4. Papers on the Canal Question. By E. J. James and L. M. Haupt. Pp. 85. 1.00 
5. **History of the New York Property Tax. By J. C. Schwab. Pp. 108. 1.00 
6. **Educational Value of Political Economy. By S. N. Patten. Pp. 36. 75 
Volume VI, 1891 
1-2. Fourth Annual Meeting: Reports, Papers, Discussions. 1.00 
3. **Government Forestry. Papers by Pinchot, Bowers, and Fernow. Pp. 102. 75 
4-5. **Municipal Ownership of Gas in the U.S. By E. W. Bemis. Pp. 185. 1.00 
6. State Railroad Commissions. By F. C. Clark. Pp. 110. 78 
Volume VII, 1892 
1. **The Silver Situation in the United States. By F. W. Taussig. Pp. 118. 75 
2-3. **Shifting and Incidence of Taxation. By E. R. A. Seligman. Pp. 424. (Re- 
vised.) . 2.00 
4-5, *Sinking Funds. By Edward A. Ross. Pp. 106. 1.00 
6. **The Reciprocity Treaty with Canada of 1854. By F. E. Haynes. Pp. 70. 75 
Volume VIII, 1893 
1. Fifth Annual Meeting: Report of the Proceeding. Pp. 130. , 75 
2-3. Housing of the Poor in American Cities. By M. T. Reynolds. Pp. 132. 1.00 
4-5. Public Assistance of the Poor in France. By E. G. Balch. Pp. 180, 1.00 
6. **First Stages of the Tariff Policy of the U.S. By William Hill. Pp. 162. 1.00 
Volume IX, 1894 
Sixth Annual ‘Meeting: Handbook and Report. Pp. 73. .50 
1-2. **Progressive Taxation in Theory and Practice. By Edwin R. A. Seligman. 
Pp. 222. (See 1908, No. 4.) 1.00 
3. **The Theory of Transportation. By C. H. Cooley. Pp. 148. 75 
4. **Sir William Petty. By Wilson Lloyd Bevan. Pp. 102. 75 
5-6. **Papers on Labor Problems. By J. B. Clark, C. D. Wright, D. R. Dewey, 
A. T. Hadley, and J. G. Brooks. Pp. 94, 75 
Volume X, 1895 
Seventh Annual Meeting: Handbook and Report. Pp. 183. 50 
1-3. **The Canadian Banking System, 1817-1890. By R. M. Breckenridge. Pp. 478. 1.50 
4. **Poor Laws of Massachusetts and New York. By John Cummings. Pp. 136. 75 
5-6. **Letters of Ricardo to McCulloch, 1816-1823. Edited by J. H. Hollander. 
Pp. 204. 1.75 


Volume XI, 1896 
1-3. **Race Traits and Tendencies of the American Negro. By F. L. Hoffman. 


Pp. 330. 1.25 
4. Appreciation and Interest. By Irving Fisher. Pp. 110. 75 
General Index to Volumes I-XI (1886-1896). 25 


ECONOMIC STUDIES 


($2.50 per volume) 
Volume I, 1896 


Eighth Annual Meeting: Handbook and Report. Pp. 78. 50 
1. **The Theory of Economic Progress, by J. B. Clark; The Relation of Changes 
in the Volume of the Currency to Prosperity, by F. A. Walker, Pp. 46. 50 


2. The Adjustment of Wages to Efficiency. Three Papers: Gain Sharing, by H. R. 
Towne; The Premium Plan, by F. A. Halsey; A Piece-Rate System, by 
F. W. Taylor. Pp. 83. 50 
3. **The Populist Movement. By Frank L. McVey. Pp. 81. 50 
4. The Present Monetary Situation. By W. Lexis; translated by John Cummings. 


Pp, 72. k 
5-6. **The Street Railway Problem in Cleveland. By W. R. Hopkins. Pp. 94, 15 


PUBLICATIONS OF THE AMERICAN ECONOMIC ASSOCIATION 655 
Volume II, 1897 


Ninth Annual Meeting: Handbook and Report. Pp. 162. $ 50 
1. **Economics and Jurisprudence. By Henry C. Adams. Pp. 48, 50 
2. The Saloon Question in Chicago. By John E. George. Pp. 62. 50 
3. The General Property Tax in “California. By C. C. Plehn. Pp, 88. 50 
4. Area and Population of the United States at the Eleventh Census. By W. F. 
Willcox. Pp. 60. 50 
5. **A Discussion Concerning the Currencies of the British Plantations in America, 
etc. By William Douglass. Edited by C. J. Bullock. Pp. 228. 50 
6. Density and Distribution of Population in the United States at the Eleventh 
Census. By W. F. Willcox. Pp. 79. 50 
Volume IIT, 1898 
Tenth Annual Meeting: Handbook and Report. Pp. 136. 50 
1. **Government by Injunction. By William H. Dunbar. Pp. 44. 50 
2. **Economic Aspects of Railroad Receiverships, By H. H. Swain. Pp. 118. 50 
3. The Ohio Tax Inquisitor Law. By T. N. Carver. Pp. 50. 50 
4. The American Federation of Labor. By Morton A. Aldrich. Pp. 54. 50 
5. Housing of the Working People in Yonkers. By E. L. Bogart. Pp. 82. 50 
6. The State Purchase of Railways in Switzerland. By Horace Michelie; translated 
by John Cummings. Pp. 72. .50 
Volume IV, 1899 
Eleventh Annual Meeting: Handbook and Report. Pp. 126. .50 
1. I. Economics and Politics. By A. T. Hadley. II. Report on Currency Reform. 
III. Report on the Twelfth Census. Pp. 70. 50 
2. **Personal Competition. By Charles H. Cooley. Pp. 104. 50 
3. Economics as a School Study. By F. R. Clow. Pp. 72. 50 
4-5. The English Income Tax. By J. A. Hill. Pp. 162. 1.00 
6. **Effects of Recent Changes in Monetary Standards upon the Distribution of 
Wealth. By F. S, Kinder. Pp. 91. .50 
NEW SERIES 
1. **The Cotton Industry. By M. B. Hammond. Pp. 382. 1.50 
2. **Scope and Method of the Twelfth Census. Critical discussion by over twenty 
statistical experts. Pp, 625. 2.00 
THIRD SERIES 


Note—During 1896-1899 the Association issued its publications in two series, viz, the 
bimonthly Economic Studies, and the “New Series’ of larger monographs printed at 
irregular intervals. In 1900 it reverted to the policy of issuing its monographs, now called 
the “Third Series” of thè publications, at quarterly intervals. 

Price per volume, $4.00. 


Volume I, 1900 


1. Twelfth Annual Meeting: Papers on Economic Theory and Political Morality; 
Trusts; Railroad Problems; Public Finance; Consumers League; Twelfth 


Census. Pp. 186. 1.00 
2. **The End of Villeinage in England. By T. W. Page. Pp. 99. 1.00 
3. **Essays in Colonial Finance. By Members of the Association. Pp. 303. 1.50 
4, **Currency and Banking in the Province of Massachusetts Bay. By A. McF. 

Davis. Part I: Currency. Pp. 464 + 91 photogravure plates, 1.75 


Volume II, 1901 


1. +**Thirteenth Annual Meeting; Papers on Competition; Commercial Education; 
Economic Theory; Taxation of Quasi-public Corporations; Municipal Ac- 


counts. Pp. 300. 1.25 
2. **Currency and Banking. By A. McF. Davis. Part II: Banking. Pp. 341 + 18 

photogravure plates. 1.75 
3. **Theory of Value before Adam Smith. By Hannah R. Sewall, Pp. 132. 1.00 


4. Administration of City Finances in the U.S. By F. R. Clow. Pp, 144. 1.00 
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Volume III, 1902 


- **Fourteenth Annual Meeting: Papers on International Trade; Industrial Policy; 


Public Finance; Protective Tariff; Negro Problem; Arbitration of Labor 
Disputes in Coal Mining Industry; Porto Rican Finance; Economic His- 


tory. Pp. 400. $1.50 
**The Negro in Africa and America. By Joseph A. Tillinghast. Pp. 240. 1.25 
Taxation in New Hampshire. By M. H. Robinson. Pp. 232, 1.25 
**Rent in Modern Economic Theory. By Alvin S. Johnson. Pp. 136. 75 


Volume IV, 1903 
Fifteenth Annual Meeting: Papers and Discussions on Economic and Social 
Progress; Trade Unions and the Open Shop; Railway Regulation; Theory 
of Wages; Theory of Rent; Oriental Currency Problem. Pp. 298. 1.25, 
Ethnic Factors in the Population of Boston. By F. A. Bushee. Pp. 171, 1.00 
History of Contract Labor in the Hawaiian Islands. By Catharine Coman. Pp. 74. .75 
**The Income Tax in the Commonwealth of the United States. By Delos O. 
Kinsman. Pp. 134. 1,00 


Volume V, 1904 

**Sixteenth Annual Meeting. Papers and Proceedings published in two parts, 
**Part I—Papers and Discussions on Southern Agricultural and Industrial Prob- 

Jems; Social Aspects of Economic Law; Relations between Rent and Inter- 

est. Pp. 240, 1.00 
**Part I—Papers and Discussions on The Management of the Surplus Reserve; 

Theory of Loan Credit in Relation to Corporation Economics; State Taxa- 

tion of Interstate Commerce; Trusts; Theory of Social Causation. Pp. 203. 1.00 
Monopolistic Combinations in the German Coal Industry. By Francis Walker. 


Pp. 340. 1.25 
**The Influence of Farm Machinery on Production and Labor. By Hadley Win- 
field Quaintance. Pp. 110. ` 75 


Volume VI, 1905 
Seventeenth Annual Meeting. Papers and Proceedings published in two parts. 
Part I—Papers and Discussions on the Doctrine of Free Trade; Theory of 
Prices; Theory of Money; Open Shop or Closed Shop. Pp. 226. 1.00 
Part I]—Papers and Discussions on Government Interference with Industrial 
Combinations; Regulation of Railway Rates; Taxation of Railways; Pref- 
erential Tariffs and Reciprocity; Inclosure Movement; Economic History 
of the United States. Pp. 270. 1.00 
**The History and Theory of Shipping Subsidies. By R. Meeker. Pp. 230. 1.00 
Factory Legislation in the State of New York. By F. R. Fairchild. Pp. 218. 1,00 


Volume VII, 1906 / 
Eighteenth Annual Meeting: Papers and Discussions on The Love of Wealth and 
the Public Service; Theory of Distribution; Governmental Regulation of 
Railway Rates; Municipal Ownership; Labor Disputes; The Economic 


Future of the Negro. Pp. 325. 1.00 
**Railroad Rate Control. By H. S. Smalley. Pp. 147. 1.00 
On Collective Phenomena and the Scientific Value of Statistical Data. By 

E. G. F. Gryzanovski. Pp. 48. 75 
Handbook of the Association, 1906. Pp. 48. 25 
The Taxation of the Gross Receipts of Railways in Wisconsin. By G. E. Snider. 

Pp. 138. 1.00 


Volume VIII, 1907 
Nineteenth Annual Meeting: Papers and Discussions on Modern Standards of 
Business Honor; Wages as Determined by Arbitration; Commercial Edu- 
cation; Money and Banking; Western Civilization and Birth Rate; Eco- 
nomic History; Government Regulation of Insurance; Trusts and Tariff; 


Child Labor. Pp. 268. 1.00 
**Historical Sketch of the Finances and Financial Policy of Massachusetts from 
1780 to 1905. By C. J. Bullock. Pp. 144. 1.00 


Handbook of the Association, 1907. Pp. 50. .25 
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**The Labor Legislation of Connecticut. By Alba M. Edwards. Pp. 322. $1.00 
The Growth of Large Fortunes. By G. P. Watkins. Pp. 170. f 1.00 


Bo 


Volume IX, 1908 
Handbook of the Association, 1908. Pp. 49. 25 
1. Twentieth Annual Meeting: Papers and Discussions on Principles of Government 
Control of Business; Are Savings Income; Agricultural Economics; Money 
and Banking; Agreements in Political Economy; Labor Legislation; Rela- 
tion of the Federal Treasury to the Money Market; Public Service Com- 


ies 


missions. Pp. 311. 1.25 
Chicago Traction. By R. E. Heilman. Pp. 131. 1.00 
Factory Legislation of Rhode Island. By J. K. Towles. Pp. 119. 1.00 
**Progressive Taxation in Theory and Practice. Revised Edition. By E, R. A. 

Seligman. Pp. 334. 1.25 


Volume X, 1909 
1. **Twenty-first Annual Meeting: Papers and Discussions on The Making of Eco- 
nomic Literature; Collective Bargaining; Round Table on Accounting; 
Labor Legislation; Employers Liability; Canadian Industrial-Disputes Act; 
Modern Industry and Family Life; Agricultural Economics; Transporta- 
tion; Revision of the Tariff; A Central Bank; The National Monetary 
Commission; Capitalization of Public Service Corporations in Massa- 


chusetts. Pp. 432. 1.50 
2. Handbook of the Association, 1909. Pp. 59. 25 
3. **The Printers. By George E. Barnett. Pp. 379. 1.50 
4. Life Insurance Reform in New York. By W. H. Price. Pp. 95. 75 


Volume XI, 1910 
1. *¥*Twenty-second Annual Meeting: Papers and Disscussions on History of the 
Association; Observation in Economics; Economic Dynamics; Theory of 
Wages; Country Life; Valuation of Public Service Corporations; Trusts; 


Taxation. Pp. 386. 1.50 
2. **Handbook of the Association, 1910. Pp. 79. .25 
3. The Child Labor Policy of New Jersey. By A. S. Field. Pp. 229. 1.25 
4. The American Silk Industry and the Tariff. By F. R. Mason. Pp. 178. 1.00 


THE ECONOMIC BULLETIN 


Published quarterly in 1908, 1909, and 1910, and containing personal notes, news of 
the economic world, announcements of special lines of investigation, and a classified and 
annotated bibliography of the current books and articles on economic subjects, 


Volume I, 1908, Four numbers. $2.00; each .60 
Volume II, 1909. Four numbers. $2.00; each .60 
Volume II, 1910. Four numbers. $2.00; each .60 


FOURTH SERIES 


Volume I, 1911 
The American Economic Review, March, June, September, and December 
Twenty-third Annual Meeting: 
Papers and Discussions on the Significance of a Comprehensive System of 
Education; Money and Prices; The Ricardo Centenary; Accounting; 
Canals and Railways; Population and Immigration; Labor Legislation; 
Taxation; A Definition of Socialism; Competition in the Fur Trade. Pp. 
388. 
Handbook of the Association, 1911. 


Volume II, 1912 
The American Economic Review, March, June, September, and December 
Supplement.—Twenty-fourth Annual Meeting: 
Papers and Proceedings. The Economic Utilization of History; Tariff Legis- 
lation; The Federal Budget; Rural Conditions; Selection of Population by 
Migration; The Price Concept; An International Commission on the Cost 
of Living; Industrial Efficiency. Pp. 146. 
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Volume ITI, 1913 
The American Economic Review, March June, September, and December 
Supplement.—Twenty-fifth Annual Meeting: 
Papers and Proceedings. Population or Prosperity; The Rising Cost of Liv- 
ing—Standardizing the Dollar; Banking Reform; Theories of Distribution; 
Farm Management; Governmental Price Regulation. Pp. 155. 
**Supplement—Handbook of the Association, 1913. 


Volume IV, 1914 
The American Economic Review, March, June, September, and December 
Supplement—Twenty-sixth Annual Meeting: 
Papers and Proceedings. The Increasing Governmental Control of Economic’ 
Life; The Control of Public Utilities; Railroad Rate Making; Syndicalism; 
Trust Decisions and Business. Pp. 211. 


Volume V, 1915 
The American Economic Review, March, June, September, and December 
Supplement.—Twenty-seventh Annual Meeting: 
Papers and Proceedings. Economics and the Law; Regulation of the Stock 
Exchanges; Market Distribution; Statistical Work of the United States 
Government; Relation of Education to Industrial Efficiency; The Effect of 
Income and Inheritance Taxes on the Distribution of Wealth; Public Regu- 
lation of Wages. Pp. 323. 


Volume VI, 1916 
The American Economic Review, March, June, September, and December 
Supplement.—Twenty-eighth Annual Meeting: 
Papers and Proceedings. The Apportionment of Representatives; Effect of 
the War on Foreign Trade; Budget Making and the Increased Cost of 
Government; Economic Costs of War; Economic Theorizing and Scientific 
Progress; The Role of Money in Economic Theory; Price Maintenance; 
Investment of Foreign Capital. Pp. 248. 
**Supplement—Handbook of the Association, 1916. 


X 
Volume VII, 1917 
The American Economic Review, March, June, September, and December 
Supplement.—Twenty-ninth Annual Meeting: 
Papers and Proceedings. The National Point of View in Economics; Landed 
Property; Two Dimensions of Economic Productivity; Some Social Surveys 
in Iowa; The Land Problem and Rural Welfare; The Federal Farm Loan 
Act; Statistics of the Concentration of Wealth; Gold Supply at the Close 
of the War; Loans and Taxes in War Finance; Problems of Population 
after the War; Some Phases of the Minimum Wage. Pp. 275. 
Supplement.—Index to the Publications, 1886-1910. 


Volume VIII, 1918 


The American Economic Review, March, June, September, and December 
Supplement.—Thirtieth Annual Meeting: 


Papers and Proceedings. Economic Reconstruction; Federal Taxes upon In- ``” 


come and Excess Profits; Land Utilization and Colonization; Federal Val- 
uation of Railroads; Co-ordination of Employment Bureaus; Control of 
the Acquisition of Wealth; Motives in Economic Life; Price-Fixing Prob- 
lems of Governmental Efficiency; Economic Alliances and Tariff Adjust- 
ments. Pp. 317. 


Volume IX, 1919 


The American Economic Review, March, June, September, and December 

Supplement.—Thirty-first Annual Meeting: 
Papers and Proceedings. Economists in Public Service; Interest on Invest- 
ment a Manufacturing Cost Factor; Control of Marketing Methods and 
Costs; War and the Supply of Capital; War and the Rate of Interest; 
Index of the Cost of Living; Securing the Initiative of the Workman; A 
Legal Dismissal Wage; After-War Gold Policies; Foreign Exchange; Sta- 
bilizing the Dollar; Tenancy of Landed Property; Price-Fixing; Economic 
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Theory in an Era of Readjustment; Psychology and Economics; The Open 
Door and Colonial Policy; Reports of Committees on Foreign Trade and 
Purchasing Power of Money. Pp. 368. 

Supplement No. 2—Report of the Committee on War Finance. Pp. 142. 

**Supplement No. 3—Handbook of the Association, 1919. 


Volume X, 1920 

The American Economic Review, March, June, September, and December 

Supplement.—Thirty-second Annual Meeting: 
Papers and Proceedings. Excess Profits Taxation; Germany’s Reparation 
Payments; International Supervision over Foreign Investments; Results of 
a Balanced Industrial System; Employee’s Representation in Management 
of Industry; Prices and Reconstruction; Banking Policy and Prices; Large- 
Scale Marketing; Reports of Committees on Foreign Trade, Co-ordination 
‘in Taxation, Census Advisory Committee. Pp. 278. 

Supplement No, 2—Taxation of Excess Profits in Great Britain. Pp. 244. 


Volume XI, 1921 
The American Economic Review, March, June, September, and December 
Supplenient—Thirty-third Annual Meeting: 
-Papers and Proceedings. The Railroad Situation; Our Foreign Trade Bal- 
ance; Problems of the Bituminous Coal Industry; Traditional Economic 
Theory; Non-Euclidean Economics; Federal Taxation of Profits and In- 
come; Teaching of Elementary Economics. Pp. 194. 
Supplement No. 2.—Karelsen Prize Essays, on What Can a Man Afford? Pp. 118. 


Volume XII, 1922 
The American Economic Review, March, June, September, and December 
Supplement.—Thirty-fourth Annual Meeting: 
Papers and Proceedings. Business Cycles; American Trade Unionism; The 
Railroads; Workmen’s Compensation; Federation in Central America; 
Teaching of Elementary Economics; The Chain Store Grocer; Economics 
and Ethics, Pp. 194. 
**Supplement No. 2—Handbook of the Association, 1922. 


Volume XIII, 1923 


The American Economic Review, March, June, September, and December 
Supplement.—Thirty-fifth Annual Meeting: 
Papers and Proceedings. Trend of Prices; Trend of Rate of Interest and 
Investment; Outlook for Wages and Employment; Overhead Costs; Com- 
mercial Rent and Profits; Labor Turnover; Factors in Wage Determina- 
tions; Income of Farmers; Large-Scale Production and Merchandising; 
Marketing Farm Products; Bureau of Business Research. Pp. 293. 


Volume XIV, 1924 
The American Economic Review, March, June, September, and December 
Supplement.—Thirty-sixth Annual Meeting: 
Papers and Proceedings. International Trade and Commercial Policy; Rail- 
road Consolidation; Economic Theory; Transportation; American Foreign 
Trade; Marketing. Pp. 192. 
¥**Supplement No. 2—-Handbook of the Association, 1924. 


Volume XV, 1925 
The American Economic Review, March, June, September, and December 
Supplement.—Thirty-seventh Annual Meeting: 
Papers and Proceedings. The Economics of Advertising; Problems of Eco- 
nomic Theory; Transportation; Marketing; Giant Power; The Teaching of 
Business and Economics; Business Administration; Monetary Stabilization; 
Foreign Service Training; Highway Economics; Psychological Problems of 
Industry. Pp. 165. 
Supplement No. 2.—Babson Prize Essay, on Forecasting the Price of Hogs. Pp. 22. 


Volume XVI, 1926 
The American Economic Review, March, June, September, and December 
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Supplement,—Thirty-eighth Annual Meeting: 
Papers and Proceedings. Movement of Real Wages; Teaching of Eco- 
nomics; Consuming Power of Labor and Business Fluctuations; Economic 
Problems Involved in the Payment of International Debts; Economics and 
Geography; Agriculture in Our National Policy; Tariff Making; Trade 
Associations; Theory of Wages; Reducing the Costs of Marketing; Topics 
in Economic History; Railway Problems; Land Economics; Federal Re- 
serve Policies. Pp. 353. 

**Supplement No. 2.—Handbook of the Association, 1926. 


Volume XVII, 1927 


The American Economic Review, March, June, September, and December 

Supplement.—Thirty-ninth Annual Meeting: 
Papers and Proceedings. Economics of Prohibition; Economic History; Use 
of the Quantitative Method in the Study of Economic Theory; Present- 
Day Corporation Problems; American Practices Analogous to Foreign Con- 
trols over Raw Materials; Marketing; Interest Theory and Price Move- 
ments; Problem of Effective Public Utility Regulation; Immigration Re- 
striction—-Economic Results and Prospects; Family Budgets; Motor Trans- 
portation in the United States. Pp. 218. 

Supplement No. 2.—Report of the Dinner in Honor of Professor John Bates Clark. 
Pp. 18. 


Volume XVITI, 1928 


The American Economic Review, March, June, September, and December 

Supplement.—Fortieth Annual Meeting: 
Papers and Proceedings. Land Economics; Marketing; Present Status and 
Future Prospects of Quantitative Economics; Post-War Fluctuations of 
Commodity Prices; Relationship between Departments of Economics and 
Collegiate Schools of Business; Economic History; Simplification of the 
Federal Income Tax; Economics Significance of the Increased Efficiency of 
American Industry; An Approach to the Law of Production and Its Rela- 
tion to the Welfare of the Wage-Earner; Meaning of Valuation; Railroad 
Valuation with Special Reference to the O’Fallon Decision; Interest Rates 
As Factors in the Business Cycle; Should the Debt Settlements Be Revised; 
a Eepoaation of the Reasons for Revision of the Debt Settlements. 

p. 305. 
Supplement No. 2,—Handbook of the Association, 1928. 


Volume XIX, 1929 


The American Economic Review, March, June, September, and December 

Supplement.—-Forty-first Annual Meeting: 
Papers and Proceedings. Market Shifts, Price Movements, and Employ- 
ment; Some Observations on Unemployment Insurance; Marketing; Land 
Economics; Law and Economics; Price Stabilization; London and the 
Trade Cycle; Federal Reserve Policy and Brokers’ Loans; Central Plan- 
ning of Production in Soviet Russia; International Differences in the Labor 
Movement; Tariff Making in the United States; Economic History; Lo- 
cality Distribution of Industries; Regulation of Electric Light and Power 
Utilities; An Inductive Study of Publicly Owned and Operated vs. Pri- 
vately Owned but Regulated Public Utilities; Regulation of the Common 
Carrier; Commercial Motor Vehicle and the Public. Pp. 284. 


Volume XX, 1930 


The American Economic Review, March, June, September, and December 

Supplement.—Forty-second Annual Meeting: 
Papers and Proceedings, Economic History; Public Works Plan and Unem- 
ployment; Theory of Economic Dynamics as Related to Industrial Instabil- 
ity; Chief Economic Problems of Mexico; Reparations Settlement and the 
International Flow of Capital; Federal Reserve Board—Its Problems and 
Policy; Economic and Social Consequences of Mechanization in Agriculture 
and Industry. Pp. 214. 
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Volume XXI, 1931 


The American Economic Review, March, June, September, and December 

Supplement.—Forty-third Annual Meeting: 
Papers and Proceedings. Decline of Laissez Faire; Small Loan Business; So- 
cial and Economic Aspects of Chain Stores; Russian Economic Situation; 
Trustification and Economic Theory; Persistence of the Merger Movement; 
Program of the Federal Farm Board; Social Implications of Restriction of 
Agricultural Output; Land Economics and Real Estate; Institutionalism— 
What It Is and What It Hopes to Become; An Approach to World: Eco- 
nomics; International Industrial Relations—Migration of Enterprise and 
Policies Affecting It; World-Wide Depression of 1930; Present Depres- 
sion—A Tentative Diagnosis; Power and Propaganda; Failure of Electric 
Light and Power Regulation and Some Proposed Remedies. Pp. 302. 

_ **Suppiement No. 2,—Handbook of the Association, 1931. 


Volume XXII, 1932 


The American Economic Review, March, June, September, and December 
Supplement —Forty-fourth Annual Meeting: 
Papers and Proceedings. Private Enterprise in Economic History; Shorter 
Working Time and Unemployment; Quantitative Economics; Theory of 
Technological Progress and the Dislocation of Employment; Measurement 
- of Productivity Changes and the Displacement of Labor; Stabilization of 
Business and Employment; Principle of Planning and the Institution of 
Laissez Faire; Institutional Economics; Elasticity of Demand as a Useful 
Marketing Concept; Investments of Life Insurance Companies; Real Estate 
in the Business Cycle; Investments and National Policy of the United 
© States in Latin America; Recent Changes in the Character of Bank Lia- 
bilities and the Problem of Bank Reserves; Bank Failures in the United 
States; Transportation by Rail and Otherwise; Our Changing Transporta- 
tion System. Pp. 306. 


Volume XXIII, 1933 


The American Economic Review, March, June, September, and December 

Supplement.—Forty-fifth Annual Meeting: 
Papers and Proceedings. Rise of Monopoly in the United States; Record of 
Insurance in the Depression; Some Theoretical Aspects of Unemployment 
Reserves; The Economics of Unemployment Relief; American Economic 
Thought; Formation of Capital; Measurement and Relation to Economic 
Instability; Size of Business Unit as a Factor in Efficiency of Marketing; 
Reserve Bank Policy and Economic Planning; Federal Reserve Policy in 
World Monetary Chaos; Tariff Reform: The Case for Bargaining; Specula- 
tion in Suburban Lands; Real Estate Speculation and the Depression. Pp. 
206. ; 

**Supplement No. 2.—Handbook of the Association, 1933. 


Volume XXIV, 1934 


The American Economic Review, March, June, September, and December 

Supplement.—F orty-sixth Annual Meeting: 
Papers and Proceedings. The History of Recovery; Public Utilities in the 
Depression; Imperfect Competition; Fundamentals of a National Transpor- 
tation Policy; Correlation of Rail and Highway Transportation; Marketing 
under Recovery Legislation; Economics of the Recovery Act; Measurement 
of Unemployment; Controlled Inflation; Banking Act of 1933—An Ap- 

` praisal; Some Statistics on the Gold Situation; The Problem of Tax De- 

linquency; The Problem of Expanding Governmental Activities; The Eco- 
nomics of Public Works. Pp. 224. 


Volume XXV, 1935 
The American Economic Review, March, June, September, and December 
Supplement.—Forty-seventh Annual Meeting : 
Papers and Proceedings. NRA Examined; Rate-making Problems of TVA; 
New Deal and the Teaching of Economics; Paths of Economic Change; 
. . Business Enterprise and the Organization of Production; Changes in the 
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Character, Structure, and Conditions of Production; International Aspects 
of Problems of Production and Trade; International Movements of Capi- 
tal; Our Commercial Banking System; Aspects of Co-ordination and Fi- 
nance; Some Lessons Drawn from European Experience; Nationalism; 
Security Regulation and Speculation; Monetary Stabilization from an In- 
ternational Point of View; Monetary Stabiliation from a National Point 
of View; Decentralization of Population and Industry; Co-ordination of 
State and Local Finance; Relief Aspects of the New Deal; Unified Program 
for the Unemployed. Pp. 240. 


Volume XXVI, 1936 


The American Economic Review, March, June, September, and December 

Supplement.—Forty-eighth Annual Meeting: 
Papers and Proceedings. Some Distinguishing Characteristics of the Current 
Recovery; Price Theories and Market Realities; Notes on Inflexible Prices; 
Effect of the Depression upon Earnings and Prices of Regulated and Non- 
regulated Industries; Size of Plants in Its Relation to Price Control and 
Price Flexibility; Requisites of Free Competition; Monopolistic Competi- 
tion and Public Policy; Banking Act of 1935; Recent Legislation and the 
Banking Situation; Economic Aspects of an Integrated Social Security Pro- 
gram; Capital Formation; Trade Agreements Program and American Agri- 
culture; Founding and Early History of the American Economic Associa- 
tion; Developments in Economic Theory; Federal Revenue Act of 1935; 
Relations between Federal, State, and Local Finances; Equalization of 
Local Government Resources; Adjustment to Instability; Transportation 
Problems; Fifty Years’ Developments in Ideas of Human Nature and a 
Motivation; Institutional Economics; Place of Marginal Economics in a 
Collectivist System; Problem of Prices and Valuation in the Soviet System; 
Effects of New Deal Legislation on Industrial Relations; Report of the 
Fiftieth Anniversary Dinner. Pp. 350. 

**Supplement No. 2.—Handbook of the Association, 1936. 


Volume XXVII, 1937 


The American Economic Review, March, June, September, and December 
Supplement —Forty-ninth Annual Meeting: 
Papers and Proceedings. Economic Interdependence, Present and Future; 
Quantitative and Qualitative Changes in International Trade During the 
Depression; Current Tendencies in Commercial Policy; Trade Problem of 
the Pacific; Analysis of the Nature of American Public Debts; Limits to 
Possible Debt Burdens, Federal, State, and Local; Debt Retirement and the 
Budget; United States Debt—Distribution among Holders and Present 
Status; Federal-State Unemployment Compensation Provisions of the 
Social Security Act; Unemployment Relief and Insurance; Economic Prob- 
lems Arising from Social Security Taxes and Reserves; The Situation of 
Gold Today in Relation to World Currencies; Mechanisms and Objectives 
for the Control of Exchange; The Adequacy of Existing Currency Mech- 
anisms Under Varying Circumstances; Present Situation of Inadequate 
Housing; Financing of Housing; Some Economic Implications of Modern 
Housing; Managed Currency; A Critique of Federal Personnel Policies as 
Applied to Professional Social Science Positions; New Opportunities for 
Economists and Statisticians in Federal Employment; Government Em- 
ployment as a Professional Career in Economics; Indicia of Recovery; 
Housing and Housing Research; Distribution of Purchasing Power and 
Business Fluctuations; Forecast of Power Development; The Possibility of 
a Scientific Electrical Rate System; Co-ordination of Public and Private 
Power Interests in European Countries; Recent Developments in the 
Theory of Speculation; Control of Speculation under the Securities Ex- 
change Act; Unorganized Speculation: the Possibility of Control. Pp. 333. 


Volume XXVIHI, 1938 
The American Economic Review, March, June, September, and December 
Supplement.—Fiftieth Annual Meeting: 
Papers and Proceedings. The Significance of Marxian Economics for Pres- 
ent-day Economic Theory; The Significance of Marxian Economics for 
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Current Trends of Governmental Policy; The Rate of Interest; Security 
Markets and the Investment Process; Relation of Price Policy to Fluctua- 
tions of Investment; General Interest Theory; Rate of Interest; Security 
Regulation; Corporate Price Policies; Fiscal Policies; Rate of Consump- 
tion; Wage Rates; Social Security Program; Rate of Consumption; Dur- 
able Consumers Goods; Wage Policies. Pp. 192. 

Supplement No. 2.—Handbook of the Association, 1938. 


Volume XXTX, 1939 

The American Economic Review, March, June, September, and December 

Supplement.—Fifty-first Annual Meeting: 
Papers and Proceedings. Problem of Industrial Growth in a Mature Econ- 
omy; Effects of Current and Prospective Technological Developments upon 
Capital Formation; Public Investment in the United States; Expansion and 
Contraction in the American Economy; Effect of Industrial and Techno- 
logical Developments upon Demand for Capital; Role of Public Investment 
and Consumer Capital Formation; Income and Capital Formation; Price 
and Production Policies of Large-Scale Enterprise; Changing Distribution 
Channels; Financial Control of Large-Scale Enterprise; Pure Theory of 
Production; Changing Character of American Industrial Relations; Wages 
and Hours in Relation to Innovations and Capital Formation; Effect of 
Wage Increase upon Employment; Relation of Wage Policies and Price 
Policies; An Appraisal of Factors Which Stopped Short the Recovery De- 
velopment in the United States; Fiscal Policy in the Business Cycle; An 
Appraisal of the Workability of Compensatory Devices; Divergencies in the 
Development of Recovery in Various Countries; Factors Making for 
Change in Character of Business Cycle; Industrial Relations. Pp. 280. 


Volume XXX, 1940 


The American Economic Review, March, June, September, and December 

Supplement.—Fifty-second Annual Meeting: 
Papers and Proceedings. Objectives of Monetary Policy; Economic Issues 
in Social Security Policy; Bank Deposits and the Business Cycle; Problems 
in the Teaching of Economics; Price Control Under “Fair Trade” Legisla~ 
tion; Problems of American Commercial Policy; Transportation Problem; 
Preserving Competition Versus Regulating Monopoly; Theory of Interna- 
tional Trade; Collective Bargaining and Job Security; Banking Reform 
Through Supervisory Standards; Incidence of Taxation; Economic Plan- 
ning; Growth of Rigidity in Business; Economics of War; Population 
aor Cost Functions and Their Relation to Imperfect Competition. 

p. 436. 
Supplement No. 2.—Handbook of the Association, 1940. 
No. 5 (February, 1941) 
Fifty-third Annual Meeting (December, 1940): 

Papers and Proceedings. Gold and the Monetary System; Economic Re- 
search; Federal Budget; Economic Consequences of Deficit Financing; 
Teaching of Economics; Agricultural Situation; A Review of Fundamental 
Factors, an Evaluation of Public Measures, and an Appraisal of Prospects; 
Status and Role of Private Investment in the American Economy, 1940; 
Unemployment in the United States, 1930-50; Economic Consequences of 
War Since 1790; Some Economic Problems of War, Defense, and Postwar 
Reconstruction; United States in the World Economy, 1940; International 
Economic Relations and Problems of Commercial Policy; Price Policy and 
Price Behavior. Pp. 458. 


Volume XXXI, 1941 
The American Economic Review, March, June, September, and December 


Volume XXXII, 1942 
The American Economic Review, March, June, September, and December 
Supplement.—Fifty-fourth Annual Meeting: 
Papers and Proceedings. Economic Adjustments After Wars; Problems of 
Taxation; Determinants of Investment Decisions; Problems of Interna- 
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tional Economic Policy for the United States; History of American Cor- 
porations; Problems of Labor Market Research; Co-ordination of Federal, 
State, and Local Fiscal Policy; Technical Aspects of Applying a Dismissal 
Wage to Defense Workers; Problems of International Economic Policy; 
Impact of National Defense and the War upon Public Utilities; Future of 
Interest Rates; Effect of Managerial Policy upon the Structure of American 
Business; Economic Effects of Wars; Economic Aspects of Reorganization 
Under the Chandler Act; Economics of Industrial Research; Objectives in 
Applied Land Economics Curricula; Changing Position of the Banking Sys- 
tem and Its Implications for Monetary Policy;, Determination of Wages; 
Economic Problems of American Cities; Cost and Demand Functions of 
the Individual Firm; Problems of Price Control; Effects of the War and 
Defense Program upon Economic Conditions ‘and Institutions; Trade 
Unions and the Law. Pp. 534. 

Supplement No. 2.—Papers Relating to the Temporary National Economic Com- 
mittee. Pp. 135. 

Supplement No. 3.—Directory. Pp. 198. 


Volume XXXIII, 1943 
The American Economic Review, March, June, September, and December 
Supplement.—Fifty-fifth Annual Meeting: 
Papers and Proceedings. Economic Claims of Government and of Private 
Enterprise; Our Industrial Plant When Peace Comes; Financial and Gov- 
ernment Contract Adjustments of Industry at the End of the War; Prob- 
lems of Public Policy Raised by Collective Bargaining; Our Labor Force 
When Peace Comes; Price Control and Rationing; Case Studies in Price 
Control; Restoration of International Trade; Future of International 
Investment; International Financial Relations After the War; Economic 
Regionalism and Multilateral Trade; Bases of International Economic 
Relations; International Commodity Agreements. Pp. 508 -+ 15. 


Volume XXXIV, 1944 

The American Economic Review, March, June, September, and December 

Supplement.—Fifty-sixth Annual Meeting: 
Papers and Proceedings. Political Science, Political Economy, and Values; 
Educational Function of Economists and Political Scientists; Public Ad- 
ministration of Transportation under War Conditions; How Achieve Full 
and Stable Employment; Incentive Problems in Regulated Capitalism; 
Postwar Labor Problems; Social Security; Postwar Legal and Economic 
Position of American Women; Postwar Domestic Monetary Problems; 
Economic Organization of Welfare; International Trade; Regional Prob- 
lems; International Monetary Problems. Pp. 440 ++ 16. 

Supplement No. 2—Implemental Aspects of Public Finance. Pp. 138. 


Volume XXXV, 1945 
The American Economic Review, March, June, September, and December 
Supplement (May).—Fifty-seventh Annual Meeting: 
Papers and Proceedings. Consumption Economics; Expanding Civilian Pro- 
duction and Employment After the War; Natural Resources and Inter- 
national Policy; Interdepartmental Courses in’ the Social Sciences; Price 
Control and Rationing in the War-Peace Transition; Organized Labor and 
the Public Interest; Aviation in the Postwar World; International Mone- 
tary and Credit Arrangements; Agricultural Price Supports and Their 
Consequences; Political Economy of International Cartels; Fiscal Prob- 
lems of Transition and Peace; Problems of Regionalism in the United 
States; Food and Agriculture—Outlook and Policy; Function of Govern- 
ment in the Postwar American Economy. Pp. 520 + 16. 


Volume XXXVI, 1946 
The American Economic Review, March, June, September, and December 
Supplement (May).—Fifty-eighth Annual Meeting: 
Papers and Proceedings. Problem of “Full Employment”; American Econ- 
omy in the Interwar Period; Postwar Labor Relations; Monetary Policy; 
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Changing Structure of the American Economy; Economic Problems of 
Foreign Areas; Publication of an Annual Review of Economics; New 
Frontiers in Economic Thought; Postwar Shipping Policy; Monopoly and 
Competition; Postwar Tax Policy; Postwar Railroad Problems; Inter- 
national Investment; Recent Developments in Public Utility Regulation; 
International Cartels; Economic Research; Methods of Focusing Economic 
Opinion on Questions of Public Policy (egn Monetary, Agricultural Price 
Supports); Undergraduate Teaching of Economics. Pp. 960. 
**Supplement No. 2.—Handbook. Pp. 143. 


Volume XXXVII, 1947 


The American Economic Review, March, June, September, and December 

Supplement (May).—Fifty-ninth Annual Meeting: 
Papers and Proceedings. Employment Act of 1946 and a System of Na- 
tional Bookkeeping; Social and Economic Significance of Atomic Energy; 
Public Debt: History, Effects on Institutions and Income, and Monetary 
Aspects; Economic Forecasts; Role of Social Security in a Stable Prosper- 
ity; Economic Outlook; Economy of the U.S.S.R.; Domestic versus Inter- 
national Economic Equilibrium; Prices: Wartime Heritage and Some Pres- 
ent Problems; Banking Problems; Productivity in the American Economy; 
International Trade Organization; Vital Problems in Labor Economics; 
Transportation and Public Utilities Problems; Housing Problems; Eco- 
nomic Research; Changing Character of Money. Pp. 781. 


Volume XXXVIII, 1948 


The American Economic Review, March, June, September, and December 

Supplement (May).—Sixtieth Annual Meeting: 
Papers and Proceedings. Economic Theory of Imperfect Competition, Oli- 
gopoly, and Monopoly; Role of Monopoly in the Colonial Trade and Ex- 
pansion of Europe; Progress of Concentration in Industry; Does Large- 
Scale Enterprise Result in Lower Costs; Sherman Act and the Enforce- 
ment of Competition; Patent Policy; A Consideration of the Economic 
and Monetary Theories of J. M. Keynes; Keynesian Economics: The 
Propensity to Consume and the Multiplier, and Savings, Investment, and 
Wage Rates; Economics Collides with Ethics; An Appraisal of the Taft- 
Hartley Act; Fiscal Policy in Prosperity and Depression; Problems of Tim- 
ing and Administering Fiscal Policy in Prosperity and Depression; Trans- 
portation and Public Utilities; Futility of Trust-Busting; National Pro- 
ductivity. Pp. 591. 


Volume XXXIX, 1949 

The American Economic Review, March, June, September, and **December 

Supplement (No. 1—January).—Directory. Pp. 343. 

Supplement (No. 3—May).—Sixty-first Annual Meeting: 
Papers and Proceedings. Commemoration of the Centenary of the Com- 
munist Manifesto—The Sociology and Economics of Class Conflict; 
Current Research in Business Cycles; Interregional Variations in Eco- 
nomic Fluctuations; Economic Research; Economic Consequences of 
Some Recent Antitrust Decisions; Theory and Measurement of Price 
Expectations; Input-Output Analysis and Its Use in Peace and War Econ- 
omies; Liquidity and Uncertainty; Problems of the ITO; Commodity 
Marketing—Going Where; John Stuart Mill—Centennial Appraisal; Pos- 
sibilities for a Realistic Theory of Entrepreneurship; Economics of Pre- 
peredupss for War; Present Issues of the Latin-American Economy. 
Pp. 537. 


Volume XL, 1950 
The American Economic Review, March, June, September, and December 
Supplement (No. 2—May) —Sixty-second Annual Meeting: 
Papers and Proceedings. What Planning and How Much Is ‘Compatible 
with a Market Economy—Recent European Experience; Capitalism and 
Monopolistic Competition—I. The Theory of Oligopoly, II. Can the Amer- 
ican Economy Be Made More Competitive; Capitalism and Economic 
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Progress; Stabilizing the Economy—The Employment Act of 1946 in 
Operation; Problems of an Advanced Defense Economy; Transportation in 
Capitalist and Socialized Economies; Can Capitalism Dispense with Free 
Labor Markets; Capitalism and Equality of Income; Tax Structure and 
Private Enterprise; Economic Power Blocs and American Capitalism; 
American Capitalism—Where Are We Going; U. S. Foreign Investment in 
Underdeveloped Areas; Economic Policy in Occupied Germany. Pp. 650. 


Supplement.—Supplement to 1948 Directory. Pp. 41. 
Supplement No. 2.—The Teaching of Undergraduate Economics. Pp. 226. 


Volume XLI, 1951 


The American Economic Review, March, June, September, and December 
Supplement (No. 2—May).—Sixty-third Annual Meeting: 


Papers and Proceedings. Role and Interests of the Consumer; Institutional 
Economics; Executive Decisions at the Top Level; Economic Theory, Sta- 
tistics, and Economic Practice; Capital and Interest; Economic Stabiliza- 
tion; Modern Industrialism and Human Values; Factors in Modern 
Industrial Development; Government Action or Private Enterprise in River 
Valley Development; Economic Progress—Some Cases, Comparisons, and 
Contrasts; Point Four—Development of Backward Areas; Current Prob- 
lems in International Trade; Economy of the Soviet Union; Changes in 
National Transportation Policy; Public Utilities and National Policy; 
Housing Problem—Current Situation and Long-run Effects of Government 
Housing Programs; Economics of Medical Care—The Problem and Alter- 
native Solutions; Economics in General Education. Pp. 816. 


Supplement.—Supplement to 1948 Directory. Pp. 17. 


Volume XLII, 1952 


The American Economic Review, March, June, September, and December 
Supplement (No. 2—May).—Sixty-fourth Annual Meeting: 


Papers and Proceedings. Economic Theory and Public Policy; Issues in 
Methodology; Business Cycle Theory; Monetary Theory; Fiscal Theory; 
International Trade Theory; Value Theory; Recent Developments in 
United States Monetary Policy; Inflation Control in the United States; 
American Foreign Aid Programs; International Trade in the Postwar 
World; Wages, Manpcwer, and Rearmament; Governmental Policy on 
Business Practices; Economic Problems of Military Mobilization; Theo- 
retical Analysis of Economic Growth; General Factors in Economic Growth 
in the United States; Growth in Underdeveloped Countries; Role of War 
in American Economic Development; Public Utilities, Transportation, and 
Spatial Organization; Collective Bargaining in the Regulated Industries. 
Pp. 768. 


Supplement.—Supplement to 1948 Directory. Pp. 11. 


Volume XLIII, 1953 


The American Economic Review, March, June, September, and December 
Supplement (No. 2—May).—Sixty-fifth Annual Meeting: 


Papers and Proceedings: Monetary Policy; A Stock-taking of Bretton 
Woods Objectives; Underdeveloped Countries—The Theory and Practice 
of Technical Assistance; United States Demand for Imports; Interregional 
Analysis and Regional Development; Governmental Economic Activity; 
Development of Economic Thought; Technology; Economics in the Cur- 
ricula of Agricultural Colleges in Canada and the United States; Sociology 
and Economics; Recent Developments in Mathematical Economics and 
Econometrics; Research; Long-run Effects of Full Employment on the 
Labor Market; Theory of Income Distribution; Distribution of Govern- 
ment Burdens and Benefits; Distribution and Utilization of Natural Gas. 
Pp. 612. 


Supplement No. 2—Graduate Education in Economics. Pp. 223. 
Supplement No. 3—Handbook. Pp. 187. 


Volume XLIV, 1954 


The American Economic Review, March, June, September, and December 
Supplement (No. 2—May).—Sixty-sixth Annual Meeting: 
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Papers and Proceedings: Fundamental Characteristics of the American 
Economy; An Appraisal of Economic Change; Factor Markets Versus 
Product Markets; Farm Prices and Farm Incomes in American Agriculture; 
Industrial Pricing; Technological Progress and Economic Institutions; 
Growth Decisions in the American Economy; Diminishing Inequality in 
Personal Income Distribution; Wage Determination in the American Econ- 
omy; Alternative Possibilities of Inflationary Pressures and Higher Cost 
Bottlenecks in an Economy of Large Bargaining Units and of Less Than 
Pure and Perfect Competition in the Marketing of Products; Regional 
Wage Differentials in an Economy of Large Bargaining Units and Less 
Than Pure and Perfect Competition in the Marketing of Products; Auto- 
maticity of Full Employment Under the Assumption of Diminished Defense 
Expenditures; Institutional Aspects of Savings and Investment; Role of 
Corporate Taxation in the American Economy; Theory of International 
Trade in a World of Trade Barriers and Controls and of Variegated Na- 
tional Economic Systems; Economic Doctrines Implied in the Reports of 
` the U.N. and IBRD on Underdeveloped Countries; Corporate International 
Investment Policies and Programs; Economic Implications of an Aging 
Population; Report on Graduate Training in Economics; Economics in 
General Education; Economic and Regulatory Problems in the Broad- 
casting Industry; National Transportation Policy, Pp. 765. 
Supplement.—Supplement to 1953 Handbook. Pp. 11. 


Volume XLV, 1955 


The American Economic Review, March, June, September, and December 

Supplement (No. 2—-May).—Sixty-seventh Annual Meeting: 
Papers and Proceedings: International Flow of Economic Ideas; Develop- 
ment Policy in Underdeveloped Countries; Economic Development—Case 
Studies; Regional Economics; Urbanization and Industrialization of the 
Labor Force in a Developing Economy; Models of Economic Growth; Cur- 
rent Problems in Agricultural Economics; Long-term Trends in International 
Trade; Economic Research and Public Policy; Economic Stabilization, Fore- 
casting, and the Political Process; Cyclical Experience in the Postwar, 
Period; Debt Management and Monetary Policy; Taxation and Income. 
Distribution; Concepts of Competition and Monopoly; Impact of Antitrust’.’ 
Laws; Research on the Business Firm; Price and Wage Flexibility; Pricing 
in Transportation and Public Utilities. Pp, 711. 

Supplement.—Supplement to 1953 Handbook. Pp. 8. 





Volume XLVI, 1956 


The American Economic Review, March, June, September, and December 

Supplement (No. 2—May).—Sixty-eighth Annual Meeting: 
Papers and Proceedings: Statement of the Problem of Keeping the U.S. 
Economy Moving Forward, But Steadily; Production and Consumption 
Economics of Economic Growth; Income Distribution Aspects of Expand- 
ing Production and Consumption; Increase of Consumption Part of Eco- 
nomic Growth; Government Expenditures and Economic Growth; Mone- 
tary Role in Balanced Economic Growth; Shortening Work Week as a 
Component of Economic Growth; Highway Development and Financing; 
Unemployment as a Phase of Economic Growth; Urban Growth and 
Development; Population Specter—Rapidly Declining Death Rates in 
Densely Populated Countries; Current Economic Thought and Its Applica- 
tion and Methodology in Continental Europe; Economie Thought and 
Its Application and Methodology in the East; Economic Potentials of 
Latin America; Economic Potentials of Africa; Report of the Attorney 
Generals Committee on Antitrust Policy; Changing Patterns of Competi- 
tion in Transportation and Other Utility Lines; Economics in the Cur- 
ricula of Schools of Business. Pp. 651. 


Volume XLVII, 1957 
The American Economic Review, March, June, September, and December 
Supplement (No. 2—May).—Sixty-ninth Annual Meeting: 
Papers and Proceedings: Institutional Economics; Economic Growth and 
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Development; Keynesian Economics after Twenty Years; Employment Act 
in the Economic Thinking of Our Times; Business Fluctuations and In- 
flation; Government Taxing and Spending; Developments in Banking and 
Monetary Policy; Price and Competitive Aspects of the Distributive Trades; 
Monopoly Problem as Seen by Social Scientists; Impact of Some New 
Developments in Economic Theory; Economics and Changing Technology; 
Power and Public Utility Problems; Transportation Problems; Social 
Security and Welfare; Income Distribution; Consumers in the American 
Economy; International Economics; Soviet Economic Developments; Eco- 
nomics in Schools. Pp. 754. 
Supplement (No, 4—~July).—Handbook. Pp. 522.t 
t This issue is not included in the price of the volume. 


Volume XLVII, 1958 


The American Economic Review, March, June, September, and December 

Supplement (No. 2—May)—Seventieth Annual Meeting: 
Papers and Proceedings: Veblen Centenary Round Table; Democracy and 
Trade-Unionism; Agenda for a National Monetary Commission; Is Another 
Major Business Contraction Likely; Monetary Analysis and the Flow of 
Funds; Economic Projections and a Statistical Contribution to Price The- 
ory; Statistical Cost Functions; Trends in Capital Investment and Capac- 
ity; Income and Consumption; State and Local Public Finance; Agricul- 
tural Parity; Further Explorations in Monopolistic-Competitive Price 
Theory; Petroleum and Natural Gas and the Public Interest; Critical Eval- 
uation of Public Regulation of Independent Commissions; Current Eco- 
nomic Questions Relating to Western Europe; Measuring Production in the 
USSR; Selected Papers—American Economic Association Competition. 

P. 677. 
Supplement.—Supplement to 1956 Handbook. Pp. 32. 


Volume XLIX, 1959 


The American Economic Review, March, June, September, and December 

Supplement (No. 2—May).—Seventy-first Annual Meeting: 
Papers and Proceedings: Soviet Economic Trends and Prospects; Soviet 
Economic Planning; Non-Russian Communist Economies; Fundamentals 
of Economic Progress in Underdeveloped Countries; Special Problems 
Facing Underdeveloped Countries; Role and Character of Foreign Aid; 
International Trade and Payments in an Era of Coexistence; Maintaining 
Full Employment and Economic Stability; Balanced Economic Growth 
in History—A Critique; Economics of Government Expenditures; Power 
Blocs and the Operation of Economic Forces; Administered Prices Re- 
considered; Studies in the Classical Economics; Selected Problems in Eco- 
nomic Theory; Open Competition; Organization and Financing of Economic 
Research; Market for Economists. Pp. 689. 


Volume L, 1960 
The American Economic Review, **March, June, **September, and December; each $1.50 
Supplement (No. 2—May)—Seventy-second Annual Meeting: 
Papers and Proceedings: Standards for the Performance of Our Economic 
System; Relations Between Economic Theory and Economic Policy; Incen- 
tives and Economic Growth: Changing Roles and Publie Policies; Prob- 
lems of Achieving and Maintaining: a High Rate of Economic Growth, 
Full Employment, and a Stable Price Level; Problem of Raising Incomes 
in Lagging Sectors of the Economy; Problem of International Harmony: 
‘Economic Policies for a Lasting Peace; Problem of Social Priorities; In- 
vesting in Education and Research; Facilitating Movements of Labor Out 
of Agriculture; Reducing Impediments to Foreign Trade; Reforming the 
Tax System; Improving the Efficiency of the Transportation and Utilities 
Systems; Research: on Theory of the Firm, on Income, Consumption, and 
Savings, and on Economic Development. Pp. 745. 3.00 


: - Volume LI, 1961 | a ; 
The American Economic Review, **March, June, September, and **December; each 1.50 
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Supplement (No. 2—May).—Seventy-third Annual Meeting: 
Papers and Proceedings: Monetary Theory—New and Old Looks; Macro- 
economic Theories of Income Distribution; Capital Theory; Managerial 
Economics—A New Frontier; Frontiers in Uncertainty Theory—The Evi- 
dence of Futures Markets; Distribution Costs—Concepts and Measures; 
Antitrust Problems; Economic Analysis of Urban Problems; Public Utilities 
and Transportation; Wheat—A Permanent Need for a Farm Program; 
Problems of Economic Instability in Other Countries; Balance of Payments 
of the United States—Problems and Prospects; Economics and National 
Security; Economic Development in Mainland China; Influence of Moral 
and Social Responsibility on Economic Behavior; Economic Education— 
Challenge to Our Profession. Pp. 675. $3.00 


Volume LIL 1962 


**The American Economic Review, **March, June, September, and December; each 1.50 
**Supplement (No. 2—May).—Seventy-fourth Annual Meeting: 

Papers and Proceedings: New Developments in the Theory of the Firm; 
Problems of Economic Development: Lagging U.S. Growth Rate; Inter- 
national Transmission of Business Cycles—Problems and Policies; Soviet 
Economic Planning; Economics of Research and Development; Studies in 
Business Behavior; Economic Behavior of Families; Reappraisal of the 
Doctrine of Consumer Sovereignty; Report of the Commission on Money 
and Credit; Tax Problems; Systems of Economic Accounts and Analysis 
for Urban Regions; Role of Transportation in Economic Development; 
Transportation Problems in the American Economy; Economics of Water 
Resource Use; Teaching of Economics; Market for Economists. Pp, 615. 3.00 


Volume LIIL, 1963 
($8.00 a Volume) 


The American Economic Review, March, June, September, and December; each 2.00 

Supplement (No. 2—May).—Seventy-fifth Annual Meeting: 
Papers and Proceedings: Richard T, Ely Lecture; Public Policies with 
Respect to Private Business; International Commodity Stabilization; Con- 
ditions of International Monetary Equilibrium; Problems of Regional 
Integration; Problems of Methodology; Topics in Economic Theory; 
Industrial Capacity; Tax Reform; Financial Institutions and Monetary 
Policy—A Re-examination of Their Interrelationship; Defense and Dis- 
armament; Pricing and Resource Allocation in Transportation and Public 
Utilities; Postwar Growth in the United States in the Light of the Long- 
swing Hypothesis; Economic Trends and Prospects in the U.S.S.R. and 
Eastern Europe; Japanese Economic Development; Economic Development 
and the Population Problem; Economic Education. Pp. 753. 4.00 

Supplement No. 2.—Economics in the Schools, Pp. 27. 50 


Volume LIV, 1964 


The American Economic Review, March, June, September, and December; each 2.00 
Supplement (No. 1—January).—Handbook. Pp. 464.7 8.00 
. Supplement (No. 3—May).—Seventy-sixth Annual Meeting: 
Papers and Proceedings: Richard T. Ely Lecture; Theory of Monopolistic 
Competition after Thirty Years; Principles of Efficiency; Efficiency in Agri- 
culture; Efficiency in the Labor Markets; Regulated Industries; Efficiency 
in the Use of Natural Resources; Efficiency in the Government Sector; 
Problems in Taxation; Financial Factors in Business Cycles; Reappraisals 
in American Economic History; Comparative Costs and Economic Devel- 
opment; Canadian-American Economic Relations—Efficiency and Inde- 
pendence; Efficiency of the Soviet Economy; Invited Dissertations, I and 
TI; Efficiency in the Teaching of Economics. Pp. 698. 4.00 
Supplement No. 2—Surveys of Foreign Postwar Developments in Economic 
Thought. Pp. 55. 1.00 
Supplement No. 3—Surveys of Foreign Postwar Developments in Economic 
Thought. Pp. 101. 1.00 
t This issue is not included in the price of the volume. 
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Volume LV, 1965 


The American Economic Review, **March, June, September, and December; each $2.00 
Supplement (No. 2—May).—Seventy-seventh Annual Meeting: 
Papers and Proceedings: Richard T. Ely Lecture; Economic Growth— 
International Comparisons; Comparative Economic Systems---National- 
ized Industry; Economic History—Its Contribution to Economic Edu- 
cation, Research, and Policy; Contribution of the History of Economic 
Thought to the Understanding of Economic Theory, Economic History, 
and the History of Economic Policy; Evolving International Monetary 
Mechanism; Domestic Implications of the Evolving International Mone- 
tary Mechanism; Survey Research—Three Surveys, Findings and Implica- 
tions for Theory and Policy; Recent Capital and Production Theory; Techno- 
logical Change—Stimuli, Constraints, Returns; New National Econometric 
Model—Its Application; Invited Student Dissertations; Defense Economics 
—Applying Economic Criteria; Nonmarket Decision Making; Economic 
Theory and Nonprofit Enterprise; Economics of Poverty; Economic Educa- 
tion—Experiments in the Teaching of Economics. Pp. 652. 4.00 
Supplement.—The Structure of Economists’ Employment and Salaries, 1964. Pp. 98. 1.00 


Volume LVI, 1966 
($10.00 a Volume) 
The American Economic Review, March, June, September, and December; each 2.00 
Supplement (No, 2—May).—Seventy-eighth Annual Meeting: 
Papers and Proceedings: Richard T. Ely Lecture; Allocation and Distribu- 
tion Theory—Technological Innovation and Progress; Capital Theory— 
Technical Progress and Capital Structure; Economic Development—Ad- 
vanced Technology for Poor Countries; Knowledge, Information, and In- 
novation in the Soviet Economy; Money and Banking—Innovations in 
Finance; Public Finance—Promotion of Knowledge Production and Inno- 
vation; International Economics—Progress and Transfer of ‘Technical 
Knowledge; Antitrust and Patent Laws—Effects on Innovation; Public Reg- 
ulation—The Impact of Changing Technology; Economics of Education; 
Economics of Publishing; Economics of Broadcasting and Advertising; 
Economics of Science Policy; Production and Use of Economic Knowl- 
edge; Labor Economics—Effects of More Knowledge. Pp. 670. 4.00 


The titles of papers published in the Papers and Proceedings, as well as the titles of 
articles in the American Economic Review, are indexed in the Readers Guide to 1953 
and the International Index thereafter. — 


* k k 
Address all inquiries regarding Vols. I-XLIX (1911-59) of the American Economic 
Review to Walter J. Johnson, Inc., 111 Fifth Avenue, New York, New York, 10003. 


Inquiries regarding Vol. L (1960) and subsequent issues of the Review and other 
publications should be addressed to the American Economic Association office. 
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The American Economic Association, founded, among other purposes, for the “en- - 


couragement of economic research” and “the encouragement of perfect freedom of eco- 
nomic discussion,” has over fourteen thousand members, including public and professional 
men and most of the leading students of political economy in America. Membership dues 
are ten dollars a year. Each member receives all current reports and publications of the 
Association. In addition to members, there are some five thousand subscribers to the 
American Economic Review, institutional and individual. Applications for membership and 
other inquiries should be sent to: 


Harold F. Williamson 


SECRETARY OF THE AMERICAN ECONOMIC ASSOCIATION 
Northwestern University, 629 Noyes Street, Evanston, Ilinois 60201 


THE RAILROAD AND THE SPACE PROGRAM: THE THEORY OF OIL TANKSHIP RATES: 
AN EXPLORATION IN HISTORICAL ANALOGY AN ECONOMIC ANALYSIS OF TANKSHIP 


edited by Bruce Mazlish. By 1970 OPERATIONS by Zenon $, Zannetos. 

we shall have invested almost forty A solid foundation for decisions in tank- 
billion dollars in the space program. ship building, chartering, and operation. 
Can the nature of the program’s impact Volume 4 in the M.I.T. Economics 

ori American life be anticipated? The Monograph Series. 352 pages, 


contributors to this study offer an intri- March 1966, $10.00 
guing, though qualified, answer: 


LABOR MIGRATION AND ECONOMIC 
yes. 256 pages, February 1966, $7.50 GROWTH: A CASE STUDY OF PUERTO RICO 
ZORSE AND mE OMAR by Chail by Stanley Lawrence Friedlander. 

T ATG: Examination of emigration as an aid in 
P. Kindleberger. Two decades of graty 


economic growth of underdeveloped and 
' professional reflection on international overpopulated countries. 192 pages, 1965 
finance among the developed countries, $6,00 : 
in collected essays covering 1939 to 1965. ` 
256 pages, March 1966, $7.50 
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THE ECONOMIC EFFECTS OF REGULATION: 
THE TRUNK-LINE RAILROAD CARTELS AND 
THE INTERSTATE COMMERCE COMMISSION 
BEFORE 1900 by Paul W. MacAvoy. 

First study of effects of cartel agreements 
on rates, tonnage, and profits of railroads 
east of the Mississippi and north of the 
Ohio from 1871 to 1899. 288 pages $ 

1965, $10.00 E Cambridge, Massachusetts 02142 
FINANCING AFRICAN DEVELOPMENT 

edited by Tom J. Farer. Articles analyzing 
economic, managerial, legal, and ideolog- 
ical problems facing African nations in 


‘THE USE OF MATHEMATICS IN 
ECONOMICS, Russian edition edited by 


r n V.S. Nemchinov, English edition edited 
pursuit of economic growth. by A. Nove. Papers by three Lenin Prize- 
viii + 245 pages, 1965, $6.00 winners and others, treating mathematics 
A PROGRAMME FOR GROWTH, as a tool in working out optimum uses of 
Richard Stone, General Editor. Now available resources and production 
ready, Volume 6: Exploring 1970, reserves. xxi + 337 pages, January 1966, 
xi + 107 pages, paper covers, $3.00 $12.50 
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ECONOMICS 


Richard G. Lipsey 


Peter O. Steiner 


The Lipsey and Steiner text realistically prepares the 
student for the economics of today—in tone, method, 
and emphasis, it teaches economics as it is practiced. 
The approach is post-Keynesian. It reflects the work. 
of economists over the last fifteen years and it con- 
tinually recognizes the essential interdependence of 
economic theory and empirical observation. The au- 
thors emphasize quantitative investigation and the 
need for precise measurements when dealing with the 
predictions and consequences of theories (quantitative 
material is fully explained as it is introduced). Foster- 
ing an attitude of skeptical inquiry, the text encour- 
ages questioning, exploration, and testing to teach the 
student not only the principles of economics, but how 
to think like an economist. 


The Workbook, by Judith C. Shapiro, contains a 
study guide, a glossary, special exercises, and hundreds 
of multiple-choice, short-answer, and essay questions. 
Tnstructor’s Key available. 


The Instructor’s Manual, by the authors, contains 
original essays on the presentation of each chapter of 
the text, answers all discussion questions in the text, 
and offers hundreds more examination questions and 
answers, 


HARPER & ROW, PUBLISHERS 
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Other Important Volumes 


The Economics of Money 
and Banking, 4th Ed. 


Lester V. Chandler / Princeton University 


Statistics, An Introductory 
Analysis 


Taro Yamane / New York University 


Comparative Economic 
Systems, 7th Ed. 
William N. Loucks / University of Pennsylvania 


Economic Analysis, 4th Ed. 
Vol. I: Microeconomics; Vol. Il: Macroeconomics 


Kenneth E. Boulding / University of Michigan 


Business Fluctuations, 2nd Ed. 
Robert A. Gordon / University of California, Berkeley 


Money, Interest, and Prices 
An Integration of Monetary and Value Theory, 2nd Ed. 
Don Patinkin / Hebrew University, Jerusalem 


49 East 33d Street, New York 10016 
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dais Smith 3 
WEALTH OF NATIONS 


laid the Foundations of the Freedom 
of Industry and of unfettered Commerce 
among the States. 


“Many books have been written in the 
field of economics since 1776, when 
this classic was published. 


ECONOMIC LITERATURE is our specialty. 


Out of print books and periodicals 
searched for and quoted. 


Libraries and smaller collections 
bought at liberal prices. 


Catalogues available upon request. 


MERCURIUS BOOKS AND PERIODICALS 
G.P.O. Box 1547, New York, N.Y. 10001 


BACK NUMBERS WANTED 


The Association will pay seventy-five cents a copy for the fol- 


lowing issues (sent prepaid and in good condition) of the 
American Economic Review: March, 1960; December, 1961; 
March, May, 1962; March, 1965. 


Send to 
The Secretary 


AMERICAN ECONOMIC ASSOCIATION 
Northwestern University, 629 Noyes St., Evanston, Illinois 60201 
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TRADE, GROWTH, 

AND THE BALANCE OF PAYMENTS 
Current issues of both theory and policy in international economics are dis- 
cussed in 14 articles by Harry G. Johnson, Paul A. Samuelson, Jagdish 
Bhagwati, Robert W. Baldwin, Bertil Ohlin, Richard E. Caves, Jan Tinbergen, 
Wolfgang F. Stolper, Peter B. Kenen, Reinhard Kamitz, Fritz Machlup, 


Jurg Niehans, Charles P. Kindleberger, Egon Sohmen. The volume was 
edited in honor of Professor Gottfried Haberler. 


1965 


ESTIMATION AND IDENTIFICATION OF 
“'COBB-DOUGLAS PRODUCTION FUNCTIONS 


MARC NERLOVE «+ Stanford University 


£ 
This monograph contains a number of previously unpublished results as well 
as a systematic exposition of the identification and estimation problems en- 
countered in the study of production functions. 


1966 


THE BROOKINGS 
QUARTERLY ECONOMETRIC 
MODEL OF THE UNITED STATES 


Edited by JAMES S. DUESENBERRY, GARY FROMM, LAWRENCE KLEIN, EDWIN KUH 


An original model of the United States’ economy acceptable to a wide variety 
of economists and adaptable to many kinds of study. This macroeconomic 
model-building project, sponsored by the Social Science Research Council, 
is the result of a comprehensive econometric investigation of the postwar 
United States on a short-term quarterly basis. 


* 


1965 «+ c.780 pages 


CAPITAL THEORY 
AND TRE RATE OF RETURN 


ROBERT M. SOLOW + Massachusetts Institute of Technology 


Treats the theory of capital in relation to the theory of economic growth by 
concentrating on the social and private rates of return on current savings 
and investments. Shows how the phenomena of technical progress can be 
handled within the framework of a modernized version of neoclassical capital 
theory. Discusses the measurement of aggregate production functions with 
examples taken from the U.S. and Germany. 
1964 + 98 pages + $2.75 
Sole distributor outside the U.S. and Canada: 
NORTH-HOLLAND PUBLISHING COMPANY « Amsterdam, Holland 


RAND MCNALLY & COMPANY 
College Department »* Box7600 » Chicago, Illinois 60680 
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A New Look at Retailing: 


EFFECTIVE RETAIL AND MARKET DISTRIBUTION: 
A Managerial-Economic Approach 
By Robert D. Entenberg, University of Denver 


This important work places em- 
phasis on analysis and decision, not 
static descriptions of familiar goods 
and institutions. The text moves pro- 
vocatively from the theoretical to 
the absorbing practical problems of 
the moment, and the new and 
unique tools currently available to 
help solve them. 


750 pages $12.50 


And a New Text on Economics: 
THE CLASSICAL THEORY OF ECONOMIC POLICY 


By Warren J, Samuels, University of Miami, Fla. 


Developing the great contributions 
of the classical political economists 
in terms of their profound study of 
the rights of individual and groups, 
this work examines in depth the eco- 
nomic mechanism of the state. It 
covers such typical and basic issues 
as freedom and control, continuity 
and change, and the inter-relation- 
ship of these forces to affairs of state. 


256 pages $6.50 


THE WORLD PUBLISHING COMPANY 
Cleveland and New York 
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Modern Capitalism: 
The Changing Balance of Public and Private Power 


By ANDREW SHONFIELD, The Royal Institute of International Affairs 


“Andrew Shonfield has written an absolutely essential study of contemporary capitalism 
. in the Western world. This is the right book at the right time by the right man.”—-Robert 
Lekachman, N. Y. Times Book Review 


1965 472 pp. cloth $10.50 paper $4.50 


Capital and Growth 


By JOHN HICKS, Oxford University 


“A most important treatise. Demonstrates what growth theory is and is not. Stimulating 
review of earlier theory and exposition of the various types of economic analysis.”—Thomas 
W. Bonsor, Eastern Washington State College 


1965 352 pp. $5.00 


Development Finance: Planning 


and Control 


By URSULA K. HICKS, Oxford University 


“Excellent both in explaining the problems and providing policy guidance.”—-Paul Alpert, 
New York University Graduate School 


1965 208 pp. $3.50 


Readings in Economics and Politics 


Second Edition 
Edited by H. C. HARLAN, Chicage City Junior College 


“For anyone who believes, as I do, that economics must be political economy if it is to be 
meaningful in today’s world, this is clearly the best collection of readings available for 
the principles course.” —Max E. Fletcher, University of Idaho 


. _ 1966 800 pp. paper $2.75 


Leading Issues in Development 
Economics: Selected Materials 


and Commentary 


By GERALD M. MEIER, Stanford University 


“An excellent volume, so designed as to permit breadth of coverage without sacrifice of 
depth.”—-Marvin Frankel, University of Illinois 


1964 592 pp. $7.00 


Oxford University Press / 417 Fifth Ave. / New York 10016 
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MARKETING: CONCEPTS AND STRATEGY 
Martin L. Bell 


Outstanding in this introductory marketing text is the author’s use of 
“the systems concept,” in a skillfully integrated treatment of the devel- 
opment of the entire marketing mix within a single overall planning 
system. The managerial approach emphasizes concepts rather than 
principles, permitting more realism in the decision-making process. 
Suitable also at graduate level. 

686 pages An April 1966 Publication 


ESSENTIALS OF MARKETING MANAGEMENT 
Ross M. Trump and Others 


This brief but uniquely useful book comprises eight integrated chapters, 
each the product of a member of the marketing staff at Washington 
University. Parts of the book have been successfully used as supple- 
mentary text material to accompany a casebook in a second course in 
marketing at both undergraduate and graduate levels, and in manage- 
ment development programs. j 


About 160 pages, paper and cloth A Spring 1966 Publication 


CURRENT ISSUES AND EMERGING 
CONCEPTS IN MANAGEMENT 


Readings from the Academy of Management, VOLUME II 
Edited by Dalton E. McFarland 


Thirty-seven up-to-date articles by leading management specialists 
emphasize theory and research and concentrate on four of the most 
critical areas in management: management theory, organization 
theory, executive behavior, and international dimensions of manage- 
ment. An invaluable supplement to introductory courses in manage- 
ment and business and graduate courses and seminars. 


$4.50 paper; $6.50 cloth 
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a 4 EXAMINE ALDINE TEXTS IN ECONOMIES 
Si use, AVAILABLE IN PAPERBOUND EDITIONS 


INTERNATIONAL AID: A Discussion of the Flow of Public 
Resources from Rich to Poor Countries 


by I. M. D. Little, Oxford University, and J. M. Clifford, British Over- 
seas Development Institute 


A comprehensive analysis of the history, current status and possible 
future of international aid. This important book examines the political, 
economic, diplomatic and moral objectives of international aid and pro- 
vides an authoritative theoretical framework for assessing, planning and 
executing aid programs. 382 pp., clothbound, $7.50 


Paperbound edition, 5 or more copies only, $2.95 


INFLATION AND THE THEORY OF MONEY 
by R. J. Ball, London Graduate School of Business Studies 


A thorough review of the literature that provides an imaginative syn- 
thesis of all current theories of inflation and the implications of these 
processes for economic policy. “If this reviewer were asked to hang a 
course on inflation theory upon one single text, it would almost certainly 
be this one.”—-Martin Bronfenbrenner, Journal of Finance. 


320 pp., clothbound, $7.50 
Paperbound edition, 5 or more copies only, $2.95 


SANIN 


EA 


Fj 
N, 


These books are available in a special paperback edition for use as basic 
texts or as supplementary readings (in quantities of five or more at $2.95 
each). Examination copies of these paperbound editions are available, 
on a complimentary basis to teachers of scheduled courses for which 
they may be used as texts, and on a 60-day examination basis to others. 
Simply write to Aldine on your school letterhead, giving us the course 
title for which you are considering the text and your name and address. 
Examination copies of Price Theory are also available for your considera- 
tion. 


= ALDIWEAIEDIS 


PRICE THEORY: A Provisional Text 
by Milton Friedman, University of Chicago 


Currently used in nearly 100 colleges and universities, Price Theory pro- 
vides a rigorous text in theory designed to foster the examination of 
concrete problems, “I believe that the state of economic thought would 
be advanced by a wide reading of these notes, both by graduate stu- 
dents and their professors.”—Roger Miller, American Economic Review. 


256 pp., 125 charts, paperbound, $6.00 


Order directly from Aldine; text examination copies on request 


ALDINE PUBLISHING COMPANY 


320 West Adams Street © Chicago, Illinois 60606 





Please mention Tur American Economic Review When Writing to Advertisers 





iv 


IASP Translation Journals 
from original Soviet and Eastern European sources 


IASP economics journals are the principal source in English 
of scholarly articles translated in full from leading Soviet and 
Eastern European periodicals in the field. 


PROBLEMS OF ECONOMICS 

Selected articles from Soviet sources 

Editors: PROFESSOR MURRAY YANOWITCH, FRED ABLIN 5 
In future issues: Principles and Criteria of Optimal Planning, V. Dadaian; 
Small and Medium-Sized Cities and the Location of Industry in the USSR, 
S. Mikhailoy and N. Solov’ev; Problems of Utilization of Labor Resources 
in the Countryside, M. Vasilenko and S. Kolesnev; Profitability of Socialist ` 
Enterprises, E, G. Liberman; Problems of Planned Price Formation, arti- * 
cles by V. Diachenko, R. Belousov, L. Kantorovich and others. 

Monthly. $50.60 


MATHEMATICAL STUDIES IN 
ECONOMICS AND STATISTICS 


in the USSR and Eastern Europe 

Editor: PROFESSOR PAUL MEDOW ; 
Selections from Volume I: Concerning a Class of Games on the Unit 
Square with an Unlimited Gain Function, E. B. Ianovskaia; The Basic 
Contours of the Model of Planned Price Formation, V. S. Nemchinov; 
A Dynamic Model of Optimum Planning, L. V. Kantorovich; A Model of 
Economic Growth, Oskar Lange. Quarterly. $35.00 


EASTERN EUROPEAN ECONOMICS 

General Editor: PROFESSOR JERZY F. KARCZ 
Volume IV, No. 1: Czechoslovakia’s New System of Economic Planning 
and Management, Ota Sik; Fluctuations and Trend in the Rate of Eco- 
nomic Growth in Some Socialist Countries, Josef Goldmann; The Devel- 
opment of the Structure of the Czechoslovak Economy, Karel Kouba; 
(partial list). Quarterly. $35.00 


THE AMERICAN REVIEW | 
OF SOVIET AND EASTERN EUROPEAN 
FOREIGN TRADE 


Editors: PROFESSOR MURRAY YANOWITCH, FRED ABLIN 
: Volume II, Nos. 2/3: Problems of Realizing the New Economic System of 
Planning and Managing the Economy in the Area of Foreign Trade, Ger-- 
hard Grote; The New Economic System of Planning and Managing the 
Economy and Foreign Trade Profitability, E. Faude and W. Maier; World 
Trade: East and West; (partial list). Bi-monthly. $35.00 


All back issues available. Special rates: individuals, classroom use. 


FORTHCOMING QUARTERLY TRANSLATION JOURNALS f 
CHINESE ECONOMIC STUDIES WESTERN EUROPEAN ECONOMICS 
SOVIET STUDIES IN WORLD ECONOMICS AND POLITICS 


Py Annual subscription: $35.00 each 


ds for additional information, write to 
INTERNATIONAL ARTS AND SCIENCES PRESS 
108 Grand Street, R-5, White Plains, New York 10601 
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Books from IASP 


Translations from Soviet and Eastern Europe 


PLANNING, PROFIT 


AND INCENTIVES IN THE USSR 
Edited with an Introduction by MYRON E. SHARPE 


Volume [—THE LIBERMAN DISCUSSION: A NEW PHASE IN SOVIET ECO- 
NOMIC THOUGHT, Articles by Professor E. G. Liberman 
and other Soviet economists discussing the role of management 
initiative, profit and material incentives in a socialist economy. 


Volume II—REFORM OF SOVIET ECONOMIC MANAGEMENT. Decisions, laws 
and articles from the Soviet press on the new planning and 
management system, 

These two volumes contain a comprehensive collection of translated arti- 
cles from Soviet sources analyzing shortcomings in Soviet economic plan- 
ning and management and presenting the proposals which lay at the basis 
of the current reforms. ` Price per volume: $10.00 


PLANNING. 
THE LABOR FORCE IN HUNGARY 


by DR. JANOS TIMÁR, Chief of the Manpower Planning Department, 

National Planning Office, Budapest 
This study offers a comprehensive evaluation of current and long-range 
-labor force problems in Hungary. A twenty-year employment plan is pre- 
sented and is related to aspects of long-term economic planning. Methods 
and assumptions used by Hungarian economists in investigating problems 
of employment in the course of elaborating the long-term economic plan 
are clarified. A study of data from twenty-four countries is made, relatin 
the level of development and employment of the labor force. The book 
contains numerous tables and charts. Price: $10.00 


PROBLEMS OF 
SOCIALIST COMMODITY RELATIONS 


by OTA SIK, Director of the Economle Institute of Czechoslovakia 
This book is of outstanding significance in the development of economic 
theory in Eastern Europe. The author presents a detailed theoretical inter- 
pretation of the nature and peculiarities of commodity production under 
socialism. He argues the impracticability of a single central decision- 
making body and stresses the need for a wide variety of managerial centers 
possessing relative independence in the affairs of management within a 
general unified planning system. The book settles accounts with dogmatic 
theories of socialist commodity relations and underlines their adverse in- 
fluence on economic growth in centrally planned economies. Published in 
cooperation with the Publishing House of the Czechoslovak Academy of 
Sciences. Fall publication. Price: $12.00 


YUGOSLAV ECONOMISTS 
ON PROBLEMS OF A SOCIALIST ECONOMY 


Editor: DR. RADMILA STOJANOVIC, Belgrade University 
This is a collection of original articles offering a comprehensive review of 
Yugoslav economic theory and practice. An authoritative presentation by 
Yugoslavia’s leading economists. Price: $10.00 


$ . 


please place orders with tds 
INTERNATIONAL ARTS AND SCIENCES PRESS 
108 Grand Street, R-5, White Plains, New York 10601 
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STUDIES IN MATHEMATICAL AND 
' MANAGERIAL ECONOMICS 
Series Edited by HENRI THEIL © University of Chicago 


STATISTICAL METHODS 
IN ECONOMETRICS 


E. MALINVAUD 


“, ..a careful, critical survey of the field with many original con- 
tributions . . . all illuminating. Malinvaud’s book is at once more 
advanced and of broader coverage than most existing books in the’ 
field.” American Economic Review Part I: a general introduction to ° 
econometric models and methods. Part JI: general theory of linear 
multiple regression. Part III: problems of non-linearity and with 
errors-in-variables models. Part IV: time-series analysis and associated 
problems. Part V: simultaneous equations models and methods. 


1966 


APPLIED ECONOMIC FORECASTING 
HENRI THIEL e University of Chicago 


The quality of economic theories as related to satisfactory forecasts 
is considered from both a methodological and an empirical viewpoint. 
Areas covered include econometrics, macro-models, preliminary 
estimates of recent changes, and various survey techniques dealing 
with micro-economic variables. 


1966 


THE THEORY OF 
QUANTITATIVE ECONOMIC POLICY 


KARL FOX, JATI KUMAR SENGUPTA, ERIK THORBECKE 
lowa State University 


Comprehensively covers quantitative economic policy from the 
formulation and specification stages to the estimation and empirical ` 
applications. Part One presents and synthesizes the major theoretical, 
methodological, and technical contributions made.in the area of 
quantitative economic policy. Part Two applies the theoretical and 
methodological framework to concrete and empirical policy settings 
and problems. 


1966. 
Available outside the U.S. and Canada through 
NORTH-HOLLAND PUBLISHING COMPANY » Amsterdam, Holland 
RAND WMSNALLY & COMPANY 
The College Department »* Box 7600 + Chicago, Illinois 60680 
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1966 Irwin Booxs in Economics 


e THE SOVIET ECONOMY: A Book of Reedings, Revised Edition 
Edited by Morris Bornstein and Daniel R. Fusfeld, both of the University of 
Michigan 

© THE CANADIAN ECONOMY: Organization and Development 
By lan M. Drummond, University of Toronto 


INTERMEDIATE ECONOMIC ANALYSIS, Fifth Edition 
By John F, Due, University of Hlinois, and Robert W, Clower, Northwestern 


University 
te © MICROECONOMIC THEORY 
tr By C. E. Ferguson, Duke University 
ae e STATISTICAL METHODS IN ECONOMICS 


By Harold W. Guthrie, University of Ilinois 


oat ECONOMICS OF TRANSPORTATION, Sixth Edition 
By D. Philip .ocklin, University of IHinois 
oak ECONOMICS: A General Introduction, Revised Edition 
s By Lloyd G. Beynolds, Yale University 
SELECTED ANTITRUST CASES: Landmark Decisions, Third Edition 
By Irwin M. Stelzer, National Economic Research Associates 


* PUBLIC POLICIES TOWARD BUSINESS, Third Edition 
By Clair Wilcox, Swarthmore College 
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